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Hydrology & Hydraulics Study Sheet 1
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Fallbrook, California

(Revised) June 27, 2006 CTE Job No. 10-5914C

OBJECTIVE

To calculate 100-year flows and design both storm drain structures and water quality structures
for the proposed six unit residential housing development located in Fallbrook, California.

ASSUMPTIONS

1. Flow calculations per San Diego County Hydrology Manual (2003). Rational method for
basins less than one mile.

2. Hydraulic Calculations per City of San Diego Drainage Design Manual (1984).

3. Hydrologic Soil Group C obtained from the Hydrologic Soils Groups — Runoff Potential
sheet 12 (Bonsall) of the San Diego Regional Soils Interpretation Study.

3. n=0.015 for Concrete Gutters, n=0.075 For Grass Lined Channel, n = 0.15 for RCP Pipe

INTRODUCTION

The proposed development is located on the eastern side of Calavo Road in Fallbrook,

California. The project site is approximately 3.7 acres in size with existing 10% slopes. The
proposed development will consist of a six-unit subdivision of detached residential structures and
a single access road and cul-de-sac.

DISCUSSION

Project Flows

The existing site sheet and channel flows to the east and south extents of the property (See
Attachment 2). Currently there are four outfall locations from the project site. They are located
within the eastern gutter of Calavo Road southwest of the project (outfall location 1), the middle
of the southern extent of the property line (outfall location 2), the southeastern corer of the
property (outfall location 3) and about the middle of the eastern extent of the property line
(outfall location 4). The proposed development proposed to outfall runoff from the site in the
same locations as in the existing conditions. Increases in flow due to the increase in impervious
areas shall be mitigated with detention facilities located on each proposed pad (See Attachment
3). Please see Table 1 for a summary of all outfall location pre and post development flows.

Storm water currently flows onto the site from the neighboring homes uphill from the property.
Storm water enters the site at the northern and eastern borders (See Attachment 2). It is proposed
the all storm water runoff entering the property from the uphill development shall be redirected
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through a variety of drainage structures. Please see the tentative map and Attachment 3.

Table 1: Summary of Pre and Post Development Flows

Existing Conditions Proposed Conditions
Outfall | CA Te¢ I A | Basin | Qu | CA | Tc I A Basin Qe
min in/hr | acres cfs min in/hr | acres cfs
1 0.02 6.98 | 743 | 0.05 E-| 011 | 0.02 | 679 | 7.57 | 0.06 P-1 0.14
2 0.74 6.96 745 2.14 OE-1 5.55 0.89 9.76 599 | 202 | OP-1 &P- | 5.09
& E-2 2=P-13
3 0.30 7.60 7.04 1.00 E-3 2,11 037 | 10.82 | 5.60 | 0.95 | P-14 & P- 2.09
17
4 0.55 5.87 8.32 155 OE-2 4.57 077 | 1048 | 572 | 1.75 | OP-2 &P- 4.41
& E-4 18 —P-22
Total 1.61 4.74 12.34 | 2.15 4.78 11.73

Detention Basins

Due to the increase in coefficient of runoff “C” from the additional impervious areas, a larger
volume of peak storm water runoff is expected. In order to mitigate the increase in peak storm
water runoff a‘series of detention basins are proposed for each lot. Each lot will have a 127
diameter PVC storm drain which will serve to hold storm water runoff. Storm water runoff will
be controlled through smaller pipes which cap the 12” PVC storm drain (See Attachment 5).

CONCLUSION

QOutfall 1 = 0.03 cfs increase
Outfall 2- 0.46 cfs decrease

Outfall 3 — 0.02 cfs decrease
Outfall 4 — 0.16 cfs decrease

As can be seen, the proposed development will decrease the total 100-year 6-hour runoff exiting
the site by 0.61 cfs for a decrease of about 4.9%. Outfall location 1 will see an increase of 0.01
acres and an increase of 0.03 cfs in flow. Outfall location 2 will see a decrease in area of 0.12
acres and a decrease in flow of 0.46 cfs. Outfall location 3 will see a decrease in area of 0.05
acres and a decrease in flow of 0.02 cfs. Outfall location 4 will see an increase in area of 0.20
acres and a decrease in flow of 0.16 cfs. A total increase of area of 0.04 acres can be attributed to
slight differences in basins and variables in rounding. The decrease in flow is attributed to
detention of flow on site and an increase in times of concentrations.

Outfall location 1 will see a slight increase in total peak runoff flow. The other outfall locations
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will see a small decrease in total peak runoff.

Upstream drainage facilities shall not be impacted because all flows entering the site shall be
captured by brow ditches. On site, flows from pads shall be carried by a serious of vegetated
swales located at the perimeters of the pads. Runoff from the proposed access road will be
directed at various locations into the detention facilities beneath each of the six lots. There will
be no flows leaving the site larger than what currently leaves the site. Furthermore, the eastern
and southern edges will be buffered by a vegetated buffer strip. This vegetated strip shall
disperse point flows such that no concentrated runoff shall impact downstream neighbors and
runoff velocities shall be reduced to pre development levels through the use of riprap. Finally,
the detention facilities shall serve to capture runoff from the proposed access road and keep total
peak discharges below predevelopment levels.

The vegetated swales located on the homeowners properties are maintenance category one and
shall be kept up by the homeowners as part of their regular landscape maintenance. The
vegetated buffer strips, the small detention facilities are category two and shall be maintained by
a homeowners. Further details on maintenance requirements, funding and categories may be
found within the projects storm water management plan.

There are no nearby floodways or watercourses. There is no danger of erosion or siltation
occurring from this development because all downstream locations are already developed, riprap
is being used and flows are being reduced by detention to predevelopment levels.



HYDROLOGY CALCULATIONS



Existing Conditions

Outfall Location 1



Fallbrook 6-Unit Subdivision Rational Method

Basin E-1 100 Year Storm
1 AREA (A) = 2062.63 sq.ft. = 0.05 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 5 0 = 030
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 -
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL 43,0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 -
COMMERCIAL/INDUSTRIAL LIMITED 90 -
COMMERCIAL/INDUSTRIAL GEN. IND. 95 -
C=__ 030
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 666.5 LOW POINT (HI) = 645
H = Hh- HI = 21.50 ft. 8= 9.0%
L= 239.77 ft.
Ly= 100.00 ft. FROM TABLE 3-2. 0.05 MILES
Ti= 698  MIN
4 INTENSITY (I) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pay = 6.0 Pe/Pos=  58.3%
B) P&(ADJUSTED) = 3.5
C) I= T743INHR (I=7.44Pg(Tc)™*)
5 RUNOFF (Q)

Q=ClA= 0.11 cfs




Existing Conditions

Outfall Location 2



Fallbrook 6-Unit Subdivision Rational Method
Basin OE-1 100 Year Storm
1 AREA (A) = 30109.97 sq.ft. = 0.69 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT “C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 =
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A c 25 = 045
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM., 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
GC= 0.45
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 681 LOW POINT (HI) = 663
H = Hh- HI = 18.00 ft. S= 9.5%
L= 189.83 ft.
L= 100.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 557  MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Peg= 3.5 6.0 Pe/Psos= 58.3%
B) Ps(ADJUSTED) = 3.5
C) I= 8B0INHR (I=7.44P4(To)™")
5 RUNOFF (Q)

Q=ClA= 2.68 cfs




Node - E-2-2 to E-2-3

Area_Basin E-2 (acres)
Area_Basin OE-1 (acres)
C_Basin E-2
CA_Upstream

Basin E-2
High point
Low point
Distance

Node E-2-2
Ti (min)

| (in/hr)

Q Node E-2-2

Tt (Kirpich's)
Te=Ti+Tt
| (7.44P4(Tc) %) =

Q Node E-2-3=

Basin E-2

3.5in
6.0 in
1.45
0.69
0.30
0.31

663
637.5
266.38

5.57
8.60
2.68

Natural Channel
Figure 3-4
1.39 min
6.96 min
7.45 in/hr

5.55 cfs

Upstream
Upstream
Slope= 0.0957 9.57%
Upstream
CA_Basin E-2= 0.43
CA_Upstream= 0.31
SUM CA= 0.74

Final Area= 2.14 acres

Tt = (11.9*L%(Hp-Lp))>**

Summary
Q Node E-2-3= 5.55 cfs
I= 7.45 in/hr
Te= 6.96 min
Sum CA= 0.74
Area= 2.14 acres




Existing Conditions

Outfall Location 3



Fallbrook 6-Unit Subdivision Rational Method

Basin E-3 100 Year Storm
1 AREA (A) = 43457.26 sq.ft. = 1.00 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN c 0 = 030
CA= 0.30 C=_ 030
3 TIME OF CONCENTRATION (TC) - (NATURAL WATERSHED)
HIGH POINT (Hh) = 665 LOW POINT (HI) = 630
H = Hh- Hi = 35.00 ft. S= 10.7%
CHANGE IN ELEV. ALONG EFFECTIVE SLOPE LINE= 35.00 ft.
L= 328.15 ft.
Li= 100.00 t. 0.06 MILES
Lt= 228.15 ft. 0.04 MILES
Ti= 655  MIN FROM FIGURE 3-3
Tt=_ 105  MIN FROM FIGURE 3-4
Te= 7.60  MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A)  Pg= 3.5 Pay = 6.0 Pe/Pas=  58.3%
B) Ps(ADJUSTED) = 3.5
C) I= 7.04INHR (I=7.44P¢(Tc)"®)

5 RUNOFF (Q)
Q=CIA= 2.11 cfs




Existing Conditions

Outfall Location 4



Fallbrook 6-Unit Subdivision Rational Method

Basin OE-2 100 Year Storm
1 AREA (A) = 15243.58 sq.ft. = 0.35 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 -
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 -
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL ~ 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 -
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C = 0.54 FOR 40% IMPERVIOUS C=  0.54
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 681 LOW POINT (HI) = 671
H = Hh- HI = 10.00 ft. 8= 9.0%
L= 111.22 ft.
L= 100.00 ft. FROM TABLE 3-2. 0.02 MILES
Ti= 487 MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Poy = 6.0 Pe/Poy= 58.3%
B) Ps(ADJUSTED) = 35
C) I= 922INHR (I=7.44P4(T¢)™*)
5 RUNOFF (Q)

Q=ClA= 1.75 cfs




Node - E-4-2 to E-4-3

Data

Pe =

Pay =

Area_Basin E-4 (acres)
Area_Basin OE-2 (acres)
C_Basin E-4
CA_Upstream

Basin E-4
High point
Low point
Distance

Node E-4-2
Ti (min)

[ (in/hr)

Q Node E-4-2

Tt (Kirpich's)
Te=Ti+Tt
| (7.44Pg(Tc) %) =

Q Node E-4-3=

Basin E-4

3.51In
6.0 in
1.20
0.35
0.30
0.19

671
637.5
218.62

4.87
9.22
1.75

Natural Channel
Figure 3-4
1.00 min
5.87 min
8.32 infhr

4.57 cfs

Upstream

Upstream

Slope= 0.1532 15.32%
Upstream
CA_Basin E-4= 0.36
CA_Upstream= 0.19
SUM CA= 0.55

Final Area= 1.55 acres

Tt = (11.9"L°/(Hp-Lp))***

Summary
Q Node E-4-3=  4.57 cfs
I= 8.32 in/hr
ié= 5.87 min
Sum CA= 0.55
Area= 1.55 acres




Proposed Conditions

Outfall Loecation 1



Fallbrook 6-Unit Subdivision Rational Method

Basin P-1 100 Year Storm
1 AREA (A) = 2681.64 sq.ft. = 0.06 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN c 0 = 030
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL  14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 -
COMMERCIAL/INDUSTRIAL OFFICE % =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C=_ 0.30
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 666.5 LOW POINT (HI) = 646
H = Hh- Hi = 20.50 ft. S= 9.7%
L= 210.48 ft.
L= 100.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 679  MIN
4 INTENSITY (l) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pag = 6.0 Pe/P2a= 58.3%
B) Ps(ADJUSTED) = 3.5
C) I= 757INHR (I=7.44P¢(Tc) ™)
5 RUNOFF (Q)

Q=ClA= 0.14 cfs




Proposed Conditions

Outfall Location 2



Fallbrook 6-Unit Subdivision Rational Method

Basin OP-1 100 Year Storm
1 AREA (A) = 36318.13 sq.ft. = 0.83 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 -
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A c 25 = 045
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL  14.5 DU/A 50 -
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 -
COMMERCIAL/INDUSTRIAL LIMITED 90 -
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 045
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 681 LOW POINT (HI) = 662
H=Hh- Hl = 19.00 ft. S= 11.1%
L= 170.64 ft. ‘
Ly= 100.00 ft. FROM TABLE 3-2. 0.03 MILES
Ti= 528  MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pos = 6.0 Pg/Pos = 58.3%
B) Ps(ADJUSTED) = 3.5
C) 1= B890INHR (I=7.44P¢(Tc)"*)
5 RUNOFF (Q)

Q=ClA= 3.34 cfs




Node - P-2-2 to P-2-4

Data

PE =

Pos =

Area_Basin P-2 (acres)
Area_Basin OP-1 (acres)
C_Basin P-2
CA_Upstream

Basin P-2
High point
Low point
Distance

Node P-2-2
Ti (min)

| (in/hr)

Q Node P-2-2

Assumptions
Estimate q_avg (cfs/acre)

Qavg

Determine Velocity
Velocity '

Tt
Te=Ti+Tt
| (7.44P4(Tc) %) =

Q_check (must = Est Q_avg)
Q Node P-2-4=

Basin P-2
3.5in
6.0 in
0.11
0.83 Upstream
0.78 80% Impervious
0.38 Upstream
662
656.5
158.31 Slope= 0.0347 3.47%
Upstream
5.28
8.90 CA_Basin P-2= 0.09
3.34 CA_Upstream=  0.38
SUM CA= 0.46
4 Final Area=  0.95 acres
6" Curb & Gutter
3.67 fps
Summary
0.72 min Q Node P-2-4= 3.80 cfs
6.00 min = 8.20 in/hr
8.20 in/hr Te= 6.00 min
Sum CA= 0.46
3.57 cfs Area= 0.95 acres
3.80 cfs




5914p2

CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 version 7.0

#%% street Flow Analysis **%

Upstream (headworks) Elevation = 662.000(Ft.)
pownstream (outlet) Elevation = 656.500(Ft.)
Runoff/Flow Distance = 156.260(Ft.)

Maximum flow rate fin channel(s) = 3.570(CFs)

662.000(Ft.)
656.500(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment =  156.260(Ft.)

Height of curb above gutter flowline = 6.0(In.)

width of half street (curb to crown) = 18.000(Ft.)
Distance from crown to crossfall grade break = 17.000(Ft.)
slope from gutter to grade break %v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

street flow is on [1] side(s) of the street

Distance from curb to property line = 11.000(Ft.)

slope from curb to property line (v/hz) = 0.025

Gutter width = 1.000(Ft.

Gutter hike from flowline = 0.240(1In.)
Manning's N in gutter = 0.0160
Manning's N from gutter to grade break = 0.0160

Manning's N from grade break to crown = 0.0160
Half street cross section data points:
X-coordinate (Ft.) Y-coordinate (Ft.)
0.0000 0.7750 right of way
11.0000 0,5000 top of curb
11.0000 0.0000 fiow Tine
12.0000 0.0200 gutter end
. 12.0000 0.0200 grade break
29.0000 0.3600 crown
pDepth of flow = 0.197(Ft.)
Average velocity = 3.670(Ft/s)
Total flow rate in 1/2 street =  3.570(CFS)
Streetflow h¥drau1ics:
Halfstreet flow width (curb to crown) = 9.863(Ft.)
Average flow velocity =  3.67(Ft/s)
channel including Gutter and area towards property Tline:
Flow width = 1.000(Ft.) _Flow Area = 0.187(sq.Ft)
velocity = 4.924(Ft/s) Flow Rate = 0.922(CFs)

Froude No. = 2.0052

Channel from outside edge of gutter towards grade break:
Flow width = 0.000(Ft.) Flow Area = 0.000(sq.Ft)
velocity = 0.000(Ft/s) Flow Rate = 0.000(cFs)
Froude No. = 0.0000

Channel from grade break to crown:

Flow Width = 8.862(Ft.) Flow Area = 0.785(5g.Ft)
velocity = 3.371(Ft/s) Flow Rate = 2.648(CFs)
Froude No. = 1.9958

Total flow rate in street = 3.570(cFs)

Page 1



Fallbrook 6-Unit Subdivision Rational Method

Basin P-3 100 Year Storm
1 AREA (A) = 4733.65 sq.ft. = 0.11 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 =
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 -
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 E
COMMERCIAL/INDUSTRIAL OFFICE 20 =
COMMERCIAL/INDUSTRIAL LIMITED 90 -
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
FOR 38% IMPERVIOUS C = 0.53 C=_ 053
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 660 LOW POINT (HI) = 656.5
H = Hh- Hl = 3.50 ft. S= 2.9%
L= 119.26 ft.
L= 100.00 ft. FROM TABLE 3-2. 0.02 MILES
Ti= 723  MIN MINIMUM TIME OF CONCENTRATION =5 MINUTES
4 INTENSITY (1) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 6.0 Pe/P2y = 58.3%
B) Ps(ADJUSTED) = 35
C) I= 727INHR (I=7.44P¢(Tc)™*)
5 RUNOFF (Q)

Q=CIA= 0.42 cfs




Junction Equation

Q for Node P-2-4
Arrange from the lowest Tc to highest Tc
System [ Q(cfs) | Tc(min) | I(in/hr) | A(acres) | Sum CA
Qt1 = Basin P-2 3.80 6.00 8.20 0.95 0.46
Qt2 = Basin P-3 0.42 7.23 7.27 0.11 0.06
1.06 0.52
Q1= Q1+(T1/T2)*Q2= 4.14 cfs
Qt2= Q2+(12/11)* Q1= 3.78 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 4.14 cfs
Tc associated= 6.00 min
Area(acres)= 1.06 acres

I(in/hr)= 8.20 in/hr




Node - P-2-4 to P-2-5

Data

Ps =

Pay =

Area_Basin P-4 (acres)
Area_Node P-2-4 (acres)
C_Basin P-4
CA_Upstream

Basin P-4
High point
Low point
Distance

Node P-2-4
Ti (min)

| (in/hr)

Q Node P-2-4

Assumptions
Estimate q_avg (cfs/acre)

Qavg

Determine Velocity
Velocity '

Tt
To=Ti+Tt
| (7.44P¢(Tc)®%) =

Q_check (must = Est Q_avg)
Q Node P-2-5=

Basin P-4

3.5in
6.0 in
0.03
1.06 Upstream
0.77 78% Impervious
0.52 Upstream
656.5
655.5
51485 Slope= 0.0196 1.96%
Upstream
6.00
8.20 CA_Basin P-4= 0.02
4.14 CA_Upsiream= 0.52
SUM CA= 0.54
6.2 Final Area= 1.08 acres
6" Curb & Gutter
3.14 fps
Summary
0.27 min Q Node P-2-5= 4.31 cfs
6.27 min I= 7.97 infhr
7.97 inthr Te= 6.27 min
Sum CA= 0.54
4.23 cfs Area= 1.08 acres
4.31 cfs




5914p4

CIVILCADD/CIVILDESIGN Engineering software, (c) 2004 Version 7.0

*xk street Flow Analysis sk

Upstream (headworks) Elevation = 656.500(Ft.)
pownstream (outlet) Elevation = 655.500(Ft.)
rRunoff/Flow Distance = 51.150(Ft.)

Maximum flow rate in channel(s) = 4.,230(CFs)

Top of street segment elevation 656.500(Ft.)
End of street segment elevation 655.500(Ft.)
Length of street segment = 51.150(Ft.)

Height of curb above gutter flowline = 6.0(In.)
width of half street (curb to crown) = 18.000(Ft.)
Distance from crown to crossfall grade break = 16.500(Ft.)
Slope from gutter to Erade break (v/hz) = 0.020

Slope from grade break to crown (vé z) = 0.020
street flow is on [1] side(s) of the street
Distance from curb to property line = 11.000(Ft.)
Slope from curb to property line (v/hz) = 0.025
Gutter width = 1.500(Ft.

Gutter hike from flowline = 2.000(In.)

Manning®s N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0160
mManning's N from grade break to crown = 0.0160

Half street cross section data points:

X-coordinate (Ft.) Y-coordinate (Ft.)
0.0000 0.7750 right of way
11.0000 0.5000 top of curb
11.0000 0.0000 flow line
. 12.5000 0.1667 gutter end

12.5000 0.1667 grade break
29.0000 0.4967 crown

pepth of flow = 0.360(Ft.)

Average velocity = 3.136(Ft/s)

Total flow rate in 1/2 street = 4.230(CFs)
streetflow hydraulics:
Halfstreet flow width (curb to crown) = 11.164(Ft.)

Average flow velocity =  3.14(Ft/s)

Channel including Gutter and area towards property line:
Flow width = 1.500(Ft.) Flow Area = 0.415(5g.Ft)
velocity = 4.609(Ft/s) Flow Rate = 1.912(cFs)
Froude No. = 1.5445

channel from outside edge of gutter towards grade break:
Flow width = 0.000(Ft.) Flow Area = 0.000(5q.Ft)
velocity = 0.000CFt/s) Flow Rate = 0.000(cFs)
Froude No. = 0.0000

channel from grade break to crown:
Flow width = 9.664(Ft.) Flow Area = 0.934(sg.Ft)
velocity = 2.482(Ft/s) Flow Rate = 2.318(CFS)
Froude No. = 1.4069

Total flow rate in street = 4.230(CcFs)
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At Node P-2-5, Diverted 0.81 cfs & 0.20 ac to Basin P-16
At Node P-2-5, Diverted 1.45 cfs & 0.34 ac to Basin P-18

Node - P-2-5 to P-2-7 Basin P-5

Data

Pﬁ = 3.5 in

Paq = 6.0 in

Area_Basin P-5 (acres) 0.05

Area_Node P-2-5 (acres) 0.54 Upstream

C_Basin P-5 0.74 73% Impervious

CA_Upstream 0.27 Upstream

Basin P-5

High point 655.5

Low point 655.36

Distance 69.75 Slope= 0.0020 0.20%

Node P-2-5 Upstream

Ti (min) 6.27

| (in/hr) 7.97 CA_Basin P-5= 0.03

Q Node P-2-5 2.05 CA_Upstream= 0.27
SUM CA= 0.30

Assumptions

Estimate g_avg (cfs/acre) Sl Final Area=  0.59 acres

Qavg |

Determine Velocity 8" Curb & Gutter

Velocity 1.12 fps
Summary

Tt 1.04 min Q Node P-2-7= 2.20cfs

Te=Ti+Tt 7.31 min I= 7.22 infhr

| (7.44Pg(Tc) %) = 7.22 in/hr Te= 7.31 min
Sum CA= 0.30

Q_check (must = Est Q_avg) 2,12 cfs Area= 0.59 acres

Q Node P-2-7= 2.20 cfs




5914p5

CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 version 7.0

*h% street Flow Analysis *

e

Upstream (headworks) Elevation = 655.500(Ft.)
Downstream (outlet) Elevation = 655,360(Ft.)
Runoff/Flow Distance = 69.750(Ft.)

Maximum flow rate in channel(s) = 2.120(CFs)

655.500(Ft.)

Top of street segment elevation
655.360CFt.)

End of street segment elevation

Length of street segment = 69.750(Ft.)

Height of curb above gutter flowline = 6.0(In.)

width of half street (curb to crown) = 18.000(Ft.)
Distance from crown to crossfall grade break = 16.500(Ft.)
slope from gutter to Erade break (v/hz) = 0.020

slope from grade break to crown (v/hz) = 0.020

street flow is on [1] side(s) of the street

Distance from curb to property line = 11.000(Ft.)
slope from curb to property 1line (v/hz) = 0.025
Gutter width =  1.500(Ft.

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0160
Manning's N from grade break to crown = 0.0160

Half street cross section data points:
X-coordinate (Ft.) yY-coordinate (Ft.)

0.0000 0.7750 right of way
11.0000 0.5000 top of curb
11.0000 0.0000 flow line
. 12.5000 0.1667 gutter end
12.5000 0.1667 grade break
29.0000 0.4967 crown
Depth of flow =  0.405(Ft.)
Average velocity = 1.117(Ft/s)
Total flow rate in 1/2 street = 2.120(CFS)

streetflow hydraulics:
Halfstreet flow width (curb to crown) = 13.398(Ft.)

Average flow velocity = 1.12(Ft/s)

channel including Gutter and area towards property line:
Flow width = 1.500(Ft.) Flow Area = 0.482(5q.Ft)
velocity = 1.647(Ft/s) Flow Rate = 0.794(CFs)
Froude No. = 0.5121

Channel from outside edge of gutter towards grade break:
Flow width = 0.000(Ft.) Flow Area = 0.000(5q.Ft)
velocity = 0.000(Ft/s) Flow Rate = 0.000(CFs)
Froude No. = 0.0000

Channel from grade break to crown:
Flow width = 11.898(Ft.) Flow Area = 1.416(sq.Ft)
velocity = 0.937(Ft/s) Flow Rate = 1.326(cCFs)
Froude No. = 0,4786

Total flow rate in street = 2.120(cFs)
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Fallbrook 6-Unit Subdivision
Basin P-6

1 AREA (A) =

2 COEFFICIENT OF RUNOFF (C)

LAND USE
NRCS ELEMENTS

UNDISTURBED NATURAL

LOW DENSITY RESIDENTIAL
LOW DENSITY RESIDENTIAL
LOW DENSITY RESIDENTIAL
MEDIUM DENSITY RESIDENTIAL
MEDIUM DENSITY RESIDENTIAL
MEDIUM DENSITY RESIDENTIAL
MEDIUM DENSITY RESIDENTIAL
HIGH DENSITY RESIDENTIAL
HIGH DENSITY RESIDENTIAL
COMMERCIAL/INDUSTRIAL
COMMERCIAL/INDUSTRIAL
COMMERCIAL/INDUSTRIAL
COMMERCIAL/INDUSTRIAL
COMMERCIAL/INDUSTRIAL

FOR 83% IMPERVIOUS C = 0.80

3 TIME OF CONCENTRATION (TC)

HIGH POINT (Hh) = 659.8

H = Hh- HI = 4.44 11,
L= 136.59 ft.
Ly= 85.00 ft.
Ti= 340  MIN

Rational Method

100 Year Storm

4118.52 sq.ft.

= 0.09 ACRES
COEFFICIENT "C"

DENSITY SOILTYPE 2% IMPERV.

OPEN 0 "
1.0 DU/A 10 =

2.0 DU/A 20 =

2.9 DU/A 25 =

4.3 DU/A 30 =

7.3 DU/A 40 =

10.9 DU/A 45 -

14.5 DU/A 50 =

24 DU/A 65 =

43.0 DU/A 80 =

NEIGH. 80 =

GEN. COM. 85 =

OFFICE 90 =

LIMITED 90 =

GEN. IND. 95 =

C=__ 080
LOW POINT (HI) = 655.36
S= 3.3%
FROM TABLE 3-2. 0.03 MILES
100

4 INTENSITY (1) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY

HYDROLOGY MANUAL
A) Pg= 35 Pas = 6.0
B) Ps(ADJUSTED) = 3.5
C) 1= 922INHR (I=7.44P4(Tc) ")

5 RUNOFF (Q)

Q=CIA= 0.70 cfs

Ps,"P24 = 58.30/0



Junction Equation

Q for Node P-2-7
Arrange from the lowest Tc to highest Tc
System [ Q(cfs) | Tc(min) | I(in/hr) | A(acres) | Sum CA
Qt1 = Basin P-6 0.70 3.40 9.22 0.09 0.08
Qt2 = Basin P-5 2.20 7.31 7.22 0.59 0.30
0.68 0.38
Qt1= Q1+(T1/T2)*Q2= 1.72 cfs
Qt2= Q2+(12/11)* Q1= 2.75 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 275¢cfs
Tc associated= 7.31 min
Area(acres)= 0.68 acres
I{in/hr)= 7.22 in/hr

Enters into Detention Systems. 1/2 on Basin P-7 and 1/2 on Basin P-8




Fallbrook 6-Unit Subdivision Rational Method

Basin P-7 100 Year Storm
1 AREA (A) = 10896.33 sq.ft. = 0.25 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 -
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 5 30 = 0.8
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL  14.5 DU/A 50 -
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 9 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C=_ 048
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 654 LOW POINT (HI) = 652
H = Hh- HI = 2.00 ft. S= 0.9%
L= 214,34 ft.
Ly= 50.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 807 MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Poy = 6.0 Pe/Pos= 58.3%
B) Ps(ADJUSTED) = 35
C) I= 6.77INHR (I=7.44P(Tc)™")
5 RUNOFF (Q)

Q=CIA = 0.81 cfs




From Detention in Basin P-7 Q (cfs) = 0.94 Area (AC) = 0.34
C= 0.56 Tec (min) = 13.10 | (in/hr) = 4.95

Junction Equation

Q for Node P-2-9
Arrange from the lowest Tc to highest Tc T1<T2<T3
System _ [ Q(cfs) | Tc(min) | Iin/hr) | Alacres) | Sum CA
Qt1 = Basin P-7 0.81 8.07 6.77 0.25 0.12
Qt2 = Detention P-7 0.94 13.10 4,95 0.34 0.19
0.59 0.31
Qt1= Q1+(T1/T2)*Q2= 1.39 cfs
Qt2= Q2+(12/11)*Q1= 1.54 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 1.54 cfs
Tc associated= 13.10 min
Area(acres)= 0.59 acres

I(in/hr)= . 4.95 in/hr




Fallbrook 6-Unit Subdivision Rational Method

Basin P-8 100 Year Storm
1 AREA (A) = 16124.21 sq.ft. - 0.37 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 -
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A c 25 = 045
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL  14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 045
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 653 LOW POINT (HI) = 649
H = Hh- HI = 4.00 ft. 5= 1.9%
L= 208.27 ft.
L= 70.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 789  MIN
4 INTENSITY (I) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Py = 6.0 Pe/Pos= 58.3%
B) Ps(ADJUSTED) = 3.5
C) I= 687INHR (I=7.44P4(Tc)™%)
5 RUNOFF (Q)

Q=ClA= 1.14 cfs




From Detention in Basin P-7 Q (cfs) = 1.26 Area (AC)= 0.34
C= 0.56 Tc (min) = 8.40 | (in/hr) = 6.60
Junction Equation
Q for Node P-2-13
Arrange from the lowest Tc to highest Tc T1<T2<T3
System [ Q(cfs) | Tc(min) | I(in/hr) | Alacres) | Sum CA
Qt1 = Basin P-8 1.14 7.89 6.87 0.37 0.17
Qt2 = Detention P-5 1.26 8.40 6.60 0.34 0.19
0.71 0.36
Qt1= Q1+T1/T2)*Q2= 2.32 cfs
Q2= Q2+(12/1)y Q1= 2.36 cfs
Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:
Largest Q= 2.36 cfs
Tc associated= 8.40 min
Area(acres)= 0.71 acres
I(in/hr)= 6.60 in/hr
Area Add
Basin P-9 Nodes 2-11 to 2-13
Area= 0.13 acres C= 0.30 I= 6.60 in/hr
Q= 0.25¢cfs
Area Add
Basin P-10 Nodes 2-12 to 2-13
Area= 0.10 acres C= 0.30 = 6.60 in‘hr
Q= 0.19cfs
Sum Total at Node P 2-13 Q= 2.80cfs A= 0.94 acres

CA= 042




Fallbrook 6-Unit Subdivision Rational Method

Basin P-11 100 Year Storm
1 AREA (A) = 2403.08 sq.ft. - 0.06 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 =
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 -
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 -
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 .
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
FOR 81% IMPERVIOUS C = 0.79 C=_ 079
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 662.1 LOW POINT (HI) = 659.8
H = Hh- HI = 2.30 ft, &= 2.2%
L= 106.48 ft,
L= 75.00 ft. FROM TABLE 3-2, 0.02 MILES
Tie 380  MIN
4 INTENSITY (I) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pps = 6.0 Po/Pas=  58.3%
B) Ps(ADJUSTED) = 3.5
C) 1= 922INHR (I=7.44P4(Tc)™*)
5 RUNOFF (Q)

Q=ClA= 0.40 cfs




Fallbrook 6-Unit Subdivision Rational Method

Basin P-12 100 Year Storm
1 AREA (A) = 17070.21 sq.ft. = 0.39 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 -
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 -
LOW DENSITY RESIDENTIAL 2.9 DU/A c 25 = 045
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 s
HIGH DENSITY RESIDENTIAL ~ 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 -
e 0.45
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 654 LOW POINT (HI) = 651.95
H = Hh- HI = 2.05 ft. S= 1.0%
L= 203.08 ft.
L= 70.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 976  MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pos = 6.0 Po/Psy= 58.3%
B) Ps(ADJUSTED) = 3.5
C) I= B5.99INHR (1=7.44P4(To)™*)
5 RUNOFF (Q)

Q=CIA= 1.06 cfs




From Detention in Basin P-12 Q (cfs) = 0.32 Area (AC) = 0.06
C= 079 Te (min) = 6.99 | (in/hr) = 7.43
Junction Equation
Q for Node P-2-18
Arrange from the lowest Tc to highest Tc T1<T2<T3
System [ Q(cfs) | Tc(min) | Iin/hr) | A(acres) | Sum CA
Qt1 = Detention P-12 0.32 6.99 7.43 0.06 0.04
Qt2 = Basin P-12 1.06 9.76 5.99 0.39 0.18
0.45 0.22
Qt1=Q1+(T1/T2)*Q2= 1.08 cfs
Qt2= Q2+(12/11)*Q1= 1.32 cfs
Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:
Largest Q= 1.32 cfs
Tc associated= 9.76 min
Area(acres)= 0.45 acres
I(in/hr)= . 5.99 in/hr
Area Add
Basin P-13 Nodes 2-17 to 2-18
Area = 0.05 acres C= 0.30 = 5.99 in/hr
Q= 0.09cfs
Area Add
Sum Total at Node P 2-18 Q= 140cfs A= 0.50 acres

CA= 0.23



Junction Equation

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Qt= 5.09 cfs
Tc associated= 9.76 min
Area(acres)= 2.02 acres

I(in/hr)= , 5.99 in/hr

Q for Area 2
Arrange from the lowest Tc to highest Tc
System [ Q(cfs) | Tc(min) | Iin/hr) | A(acres) | Sum CA
Qt1 = Node P-2-13 2.80 8.40 6.60 0.94 0.42
Qt2 = Node P-2-18 1.40 9.76 5.99 0.50 0.23
Qt3 = Node P-2-9 1.54 13.10 4.95 0.59 0.23
2.02 0.89

Qt1= Q1H(T1/T2)"Q2+(T1/T3*Q3)= 4.99 cfs

Qt2= Q2+(12/1)*Q1+(T2/T3*Q3)= 5.09 cfs

Qt3= Q3+(I13/11)*Q1+(13/12*Q2)= 4.79 cfs




Proposed Conditions

Outfall Location 3



Fallbrook 6-Unit Subdivision Rational Method

Basin P-14 100 Year Storm
1 AREA (A) = 11468.28 sq.ft. = 0.26 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN c 0 = 0.30
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL ~ 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 030
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 637.8 LOW POINT (HI) = 629
H = Hh- Hi = 8.80 ft. S= 4.3%
L 204.57 ft.
Ly= 100.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 890  MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pos = 6.0 Pe/Poy = 58.3%
B) Pe(ADJUSTED) = 3.5
C) 1= B6.36INHR (I=7.44P4(Tc)™")
5 RUNOFF (Q)

Q=CIA= 0.50 cfs




Fallbrook 6-Unit Subdivision Rational Method

Basin P-15 100 Year Storm
1 AREA (A) = 5683.69 sq.ft. = 0.13 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOIL TYPE % IMPERV.
UNDISTURBED NATURAL OPEN & 0 = 030
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL  14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C=_ 0.30
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 639.4 LOW POINT (HI) = 629
H = Hh- HI = 10.40 ft. S= 8.2%
L= 126.08 ft.
L= 100.00 . FROM TABLE 3-2. 0.02 MILES
Ti= 718  MIN
4 INTENSITY (I) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Pos = 6.0 Pe/Pas = 58.3%
B) Ps(ADJUSTED) = 3.5
C) I= 7.30INHR (I=7.44P¢(T¢) ™)
5 RUNOFF (Q)

Q=CIA= 0.29 cfs




Junction Equation

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 0.75 cfs
Tc associated= 8.90 min
Area(acres)= 0.39 acres

I(in/hr)= 6.36 in/hr

Q for Node P-3-3

Arrange from the lowest Tc to highest Tc
_ §!stemﬁ [ Q(cfs) | Tc(min) | Win/hr) | A(acres) | Sum CA
Qt1 = Basin P-14 0.29 7.18 7.30 013 0.04
Qt2 = Basin P-13 0.50 8.90 6.36 0.26 0.08

0.39 012
Qt1= Q1+(T1/T2)*Q2= 0.69 cfs
Qt2= Q2+(12/11)* Q1= 0.75 cfs




Fallbrook 6-Unit Subdivision Rational Method

Basin P-16 100 Year Storm
1 AREA (A) = 11701.48 sq.ft. = 0.27 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 =
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A B 30 = 048
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 -
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 048
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 654 LOW POINT (HI) = 652.2
H = Hh- HI = 1.80 ft. S= 1.0%
L= 175.43 ft.
Ly 70.00 ft. FROM TABLE 3-2. 0.03 MILES
Ti= 926  MIN
4 INTENSITY () FOR FREQUENCY YEAR 100

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

A) Pg= 3.5 Pas = 6.0 Pe/Pos= 58.3%
B) Ps(ADJUSTED) = 35
C) I= B.20INHR (I=7.44Py(T¢)**)

5 RUNOFF (Q)

Q=ClA= 0.80 cfs




From Detention in Basin P-16 Q (cfs) = 0.56 Area (AC) = 0.20
C= 0.50 Te (min) = 10.82 | (infhr) = 5.60

Junction Equation

Q for Node P-3-6
Arrange from the lowest Tc to highest Tc T1<T2<T3
_ §_!stem_ [ Q(cfs) | Tc(min) | Iin/hr) | Aacres) | Sum CA
Qt1 = Basin P-16 0.80 9.26 6.20 0.27 0.13
Qt2 = Detention P-16 0.56 10.82 5.60 0.20 0.10
0.47 0.23
Qt1= Q1+(T1/T2)*Q2= 1.28 cfs
Qt2= Q2+(12/1)*Q1= 1.28 cfs
Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:
Largest Q= 1.28 cfs
Tc associated= 10.82 min
Area(acres)= 0.47 acres
I(in/hr)= 5.60 in/hr
Area Add
Basin P-17 Nodes 3-5 to 3-6
Area = 0.09 acres C= 0.30 | = 5.60 in/hr
Q= 0.15¢fs
Area Add
Sum Total at Node P 3-6 Q= 1.43cfs A= 0.56 acres

CA= 0.26



Junction Equation

Q for Area 3
Arrange from the lowest Tc to highest Tc T1<T2<T3
System [ Q(cfs) | Tc(min) | I(in/hr) | A(acres) | Sum CA
Qt1 = Node P-3-3 0.75 8.90 6.36 0.39 0.12
Qt2 = Node P-3-6 1.43 10.82 5.60 0.56 0.26
0.95 0.37
Qt1= Q1+(T1/T2)*Q2= 1.93 cfs
Qt2= Q2+(12/11)* Q1= 2.09 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 2.09 cfs
Tc associated= 10.82 min
Area(acres)= 0.95 acres

I(in/hr)= 5.60 in/hr




Fallbrook 6-Unit Subdivision Rational Method

Basin P-18 100 Year Storm
1 AREA (A) = 16093.18 sq.ft. = 0.37 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 =
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A v 25 = 045
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL  43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 -
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 045
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 653 LOW POINT (HI) = 651
H = Hh- HI = 2.00 ft. S= 1.0%
L= 206.80 ft,
L= 70.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 990 MIN
4 INTENSITY (1) FOR FREQUENCY YEAR 100

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

A) Pg= 3.5 Poy = 6.0 Pe/P2s= 58.3%
B) Ps(ADJUSTED) = 3.5
C) |= B5.94INHR (I=7.44P4(Tc)"")

5 RUNOFF (Q)

Q=CIA= 0.99 cfs




From Detention in Basin P-18 Q (cfs)= 0.97 Area (AC)= 0.34
C= 0.50 Tc (min) = 10.48 | (in/hr) = 5.72

Junction Equation

Q for Node P-4-4
Arrange from the lowest Tc to highest Tc T1<T2<T3
System [ Q(cfs) | Tc(min) | IKin/hr) | A(acres) | Sum CA
Qt1 = Basin P-18 0.99 9.90 5.94 0.37 0.17
Qt2 = Detention P-18 0.97 10.48 5.72 0.34 0.17
0.71 0.34
Q1= Q1+(T1/T2)*Q2= 1.90 cfs
Qt2= Q2+(12/11)*Q1= 1.92 cfs
Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:
Largest Q= 1.92 cfs
Tc associated= 10.48 min
Area(acres)= 0.71 acres
I(in/hr)= ) 5.72 in/hr
Area Add
Basin P-19 Nodes 4-11 to 4-13
Area = 0.13 acres C= 0.30 | = 5.72 in/hr
Q= 0.22cfs
Area Add
Basin P-20 Nodes 4-12 to 4-13
Area= 0.13 acres C= 0.30 | = 5.72 inthr
Q= 0.23cfs
Sum Total at Node P 4-4 Q= 2.37 cfs A= 0.97 acres

CA= 041



Fallbrook 6-Unit Subdivision Rational Method

Basin OP-2 100 Year Storm
1 AREA (A) = 11484.74 sq.ft. = 0.26 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 =
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 =
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 =
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL  10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL  14.5 DU/A 50 -
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL ~ 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C =0.54 FOR 40% IMPERVIOUS C= 054
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 681 LOW POINT (HI) = 663
H = Hh- HI = 18.00 ft. S= 8.3%
L= 217.37 ft.
L= 100.00 ft. FROM TABLE 3-2. 0.04 MILES
Ti= 501 MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pe= 3.5 Pgy = 6.0 Pe/Po= 58.3%
B) Ps(ADJUSTED) = 3.5
C) 1= 921INHR (I=7.44P4(Tg)™")
5 RUNOFF (Q)

Q=CIA= 1.31 cfs




Fallbrook 6-Unit Subdivision Rational Method

Basin P-21 100 Year Storm
1 AREA (A) B 17125.71 sq.ft. = 0.39 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY  SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN 0 -
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A % 25 = 045
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 -
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 045
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 660 LOW POINT (Hl) = 657.3
H = Hh- HI = 2.70 ft. S= 1.0%
L= 269.61 ft.
Ly= 70.00 ft. FROM TABLE 3-2. 0.05 MILES
Tiz= 978 MIN
4 INTENSITY () FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 3.5 Poy = 6.0 Pe/Pos = 58.3%
B) Ps(ADJUSTED) = 3.5
C) I= 5.98INHR (I=7.44P¢(Tc)"™")
5 RUNOFF (Q)

Q=CIA= 1.06 cfs




From Detention in Basin P-21 Q (cfs) = 0.96 Area (AC)= 0.26
C= 054 Te (min) = 8.16 | (infhr) = 6.72
Junction Equation
Q for Node P-4-8
Arrange from the lowest Tc to highest Tc
System [ Q(cfs) | Tc(min) | I(n/hr) | A(acres) | Sum CA |
Qt1 = Detention P-21 0.96 8.16 6.72 0.26 0.14
Qt2 = Basin P-21 1.06 9.78 5.98 0.39 0.18
0.66 0.32
Qt1= Q1+(T1/T2)*Q2= 1.84 cfs
Qt2= Q2+(12/1)*Q1= 1.91 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 1.91 cfs
Tc associated= 9.78 min
Area(acres)= 0.66 acres

I(in/hr)= . 5.98 in/hr




Fallbrook 6-Unit Subdivision Rational Method

Basin P-22 100 Year Storm
1 AREA (A) = 5421.58 sq.ft. = 0.12 ACRES
2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"
LAND USE
NRCS ELEMENTS DENSITY SOILTYPE % IMPERV.
UNDISTURBED NATURAL OPEN &) 0 =  0.30
LOW DENSITY RESIDENTIAL 1.0 DU/A 10 =
LOW DENSITY RESIDENTIAL 2.0 DU/A 20 =
LOW DENSITY RESIDENTIAL 2.9 DU/A 25 -
MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 30 -
MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 40 =
MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 45 =
MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 50 =
HIGH DENSITY RESIDENTIAL 24 DU/A 65 =
HIGH DENSITY RESIDENTIAL 43.0 DU/A 80 =
COMMERCIAL/INDUSTRIAL NEIGH. 80 =
COMMERCIAL/INDUSTRIAL GEN. COM. 85 =
COMMERCIAL/INDUSTRIAL OFFICE 90 =
COMMERCIAL/INDUSTRIAL LIMITED 90 =
COMMERCIAL/INDUSTRIAL GEN. IND. 95 =
C= 0.30
3 TIME OF CONCENTRATION (TC)
HIGH POINT (Hh) = 663 LOW POINT (HI) = 640.9
H = Hh- HI = 2210 ft. S= 9.3%
L= 237.74 ft.
Lu= 100.00 ft. FROM TABLE 3-2. 0.05 MILES
Ti= 6.90 MIN
4 INTENSITY (I) FOR FREQUENCY YEAR 100
SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL
A) Pg= 35 Pay = 6.0 Pe/Pas= 58.3%
B) Ps(ADJUSTED) = 35
C) I= 7.49INHR (I=7.44P4(T¢)™*)
5 RUNOFF (Q)

Q=CIA= 0.28 cfs




Junction Equation

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Qt= 4.41 cfs
Tc associated= 10.48 min
Area(acres)= 1.75 acres

I(in/hr)= 5.72 in/hr

Q for Area 4
Arrange from the lowest Tc to highest Tc
System [ Q(cfs) | Tc(min) | Iin/hr) | A(acres) | Sum CA
Qt1 = Basin P-4-10 0.28 6.90 7.49 0.12 0.04
Qt2 = Basin P-4-8 1.91 9.78 5.98 0.66 0.32
Qi3 = Basin P-4-4 237 10.48 5.72 0.97 0.41
1.75 0.77

Qtl= Q1+(T1/T2)*Q2+(T1/T3*Q3)= 3.19 cfs

Qt2= Q2+(12/11)* Q1+(T2/T3*Q3)= 4,34 cfs

Qt3= Q3+(13/11)*Q1+(13/12*Q2)= 4.41 cfs




Water Quality Flows



Water Quality Flows

Intensity = 0.2 in/hr
For 6 hour storm
Intensity = 6x0.2 =1.2in

Qutfall 2

C=044

A =2.02 acres

Qwq = 0.44x1.2x2.14 = 1.07 cfs

Outfall 3

C=0.39

A =0.95 acres

Qwq = 0.39x1.2x0.95 = 0.44 cfs

Quitfall 4

C=044

A =1.75 acres

Qwg = 0.44x1.2x1.75 = 0.92 cfs



HYDRAULIC CALCULATIONS



Proposed Conditions

QOutfall Location 4



Lot 1 Slope Drain
Capacity Check for Lot 1 Slope Drain
SDRSD D-75 Type B Modified
Q = 1.46 cfs (Basins_P-11 + pP-12)
Assumes drain pipe clogged,

Manning Pipe Calculator

Given Input Data:

BHADS i won £iis 3503 o905 2008 5 5 75 05 19 Circular
SOIVTAY FOF aw vas aws sws i 595 0 win Depth of Flow
DIAMELEr vt ansvnan ceesnsess 24,0000 9n
Flowrate ......... ceriesansaneses  1.4600 cfs
STOD8 5o s wats BAF 299 5 50 P 8 § .oov 0.5000 ft/ft
REMATAGYS 1wy oyg wans vy o6 255 55 0.0150
Computed Results:
Depth: s aws s o 50 o onm Tas B e 1.7356 in
APPSR wuve gn e S ea LAY B DRl i 3.1416 ft2
wetted Area ........ b e e R e 0.1014 ft2
wetted Perimeter ................ 13.0687 in
PErimMELEr iiivevurainranransnnss 75.3982 1in
VETOETEY wuwvnyun s & cureerasaases 14,3935 fps
Hydraulic Radius ....cvvvvenennan 1.1177 1in
Percent FUTT v vtvinvenienmnennns 7.2315 %
Full flow Flowrate .............. 138.6359 cfs
Full flow velocity ....vvuiviunnns 44.1292 fps
Critical Information
critical depth ...ovviivnnnnnnnn 5.0121 1in
Eritical sTope. . ive vis iwi v o9 54 0.0061 ft/ft
critical VeToe Tty . uiecie oansusss 3.0685 fps
Critical area ....ovvieverennnnns 0.4758 ft2
Critical Eerimeter .............. 22,7811 1in
Critical hydraulic radius ....... 3.0076 in
critical top Width ... eeeianmens 19.5110 in
SpeciTic Gnergy v vew cev s s 3.3642 ft
MINTmMUm energy . ...eovenvenrvnsnns 0.6265 ft
Froude number ......vevvivinvvnnns 8.1098
Flow condiEIon « o cvsmins ses s Supercritical
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. Lot 2 STope Drain
Capacity Check for Lot 2 Slope Drain
SDRSD D-75 Type B Modified
Q = 3.015 cfs, (Basin P-8 + 1/2 Node P-2-7)
Manning Pipe Calculator

Given Input Data:

SHAPE wvwwie wue wesn ews aaze o v waa e o Q1 REUTAR
solving For ......oovvviiininnns ... Depth of Flow
DIAMBERE 5 sa% vvri w5 05 Ts saw 905 24,0000 1in
EIOWFAEE o waw wis vl 60 s s ai 3.0150 cfs
STOPE w0 winn v wis 54 s doine e iwe v 0.5000 ft/ft
MANNING 'S N v evseevnenarsnnnns 0.0150
Computed Results:
DEPER s v was sis wiss v e e 6 2.4471 4in
= 3.1416 ft2
Wetted Ar€a ......vveveveennnnnns 0.1682 ft2
wetted Perimeter ...........ov... 15.6003 qn
BAPTMBRER @ wos i e eile sowm 000 wlvn 016 75.3982 1in
VETOCTEY v i innmernanenanns 17.9218 fps
Hydraulic Radius ........ceuvvuunn 1.5529 1in
Percent FUT] :iwsows vws e o v o 10.1962 %
Full flow Flowrate ........coveuun 138.6359 cfs
Full flow velocity «.vvevivnnennn 44,1292 fps
critical Information
Critical depth . .iwisise s s s 7.2729 in
critical STOPE ..vvvvivnnnnrinrnn 0.0059 ft/ft
critical veloCity ..vvvnerrnnnnns 3.7508 fps
Critical area sssws ews wis s aws o 0.8038 ft2
EriEical PerTRMeter .. ic: oo e ae 27.9815 1in
Critical hydraulic radius ....... 4,1367 1in
Critical top width ........vvun.s 22.0594 qn
SPECTTIC GREFGY s vwii wnis v 5o 5o 5.1954 ft
MIinimum energy «....voeesveasvasss 0.9091 ft
Froude number ..........ecvuivnnnn 8.4750
Flow condition .....ovvvrvvnrnney Supercritical
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Lot 3 Slope Drain
Capacity check for Lot 3 Slope Drain
SDRSD D-75 Type B Modified
Q = 2.185 cfs, (Basin P-7 + 1/2 Node P-2-7)

Manning Pipe calculator

Given Input Data:

SHADE 5 s v o 2% sieis 8% smnd 530005 Circular
SOIVTHE. TOT & sun v amuis imivs s wdngs Depth of Flow
DIAMEEET v n s n i e rnnenns 24,0000 1in
Flowrate ......... e cenenss 2.1850 cfs
Slope ..... e v s o s geaea i 0000 FRARE
MENATRG S N 5 s gt 08 vr GHOW 0o 0.0150
Computed Results:
DEPEN 5 e wvis wioi wwi w308 O3 500 S 2,1000 1in
BERE voe wiali Vo Qv 00E et e B 3.1416 T2
wetted Area .....ccveoninnannannn 0.1344 +t2
Wetted Perimeter ...........o..oun 14.4142 4n
PEPIMELEN ivivivnrrnesrosnnnanes 75.3982 1in
VETOETEY 4 wnins s wgrw i W5ivd il ooy 16.2624 fps
HydraulTc RAATUS v v ons vnn sne v 1.3423 1in
Percent FUll ...oovniiinnnnnnnnn 8.7500 %
Full flow Flowrateé .......ccone.. 138.6359 cfs
Full flow velocity ...vvuvivnaninn 44,1292 fps
critical Information
Critical depth ......oiviivnnnnnn 6.1620 1in
critical slope ...vvvuinvvnns oo 0.0060 ft/ft
critical velocity . «v..  3.4266 fps
critical area .......ovveerinvann 0.6377 ft2
critical ﬁerimeter 25.5051 in
critical hydraulic radius ....... 3.6002 1in
critical top width .....oovvivann 20,9683 in
SpeciTic energy ..vosvew venavenas 4.2849 ft
MINTMUM €Nergy . vovivvvnronnennes 0.7702 ft
Froude number .........vienviaann 8.3155
Flow condition .....cvvvviinainnss Supercritical
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Lot 4 Slope Drain
Capacity Check for Lot 4 Slope Drain
SDRSD D-75 Type B Modified
Q = 1.61 cfs, (Basin P-16 + 0.81 cfs diversion from Node P-2-5))

Manning Pipe Calculator

Given Input Data:

] T Circular
solving for ..oviviniiniins «+++. Depth of Flow
BIAMEEET yowa i wase il ali w05 0006 i 24,0000 in
FTOWFAate e imin wan e drima acire s ey 1.6100 cfs
STOPE wonia vine wovis wiwin simin arnw wavn wivie vin 0.5000 ft/ft
MANNING S N vovveeieenninnrnnnrns 0.0150
Computed Results:
DEPth vt i s 1.8175 1n
BPBE. o wia 0605 6158 80 v om0 mws won e e e s 3.1416 ft2
wetted AFred ....veeviivnviaiianss 0.1086 ft2
wetted PErimeter ........oeevianas 13.3819 1in
PEMIMETET v vv v nsenernnennns 75.3982 in
VeloCTLY tvvvvennrrnrnenrnnnnnns 14.8267 fps
Hydraulic Radius .......cvevuvnns 1.1685 1in
Percent Full s waw enmassias i o6 7.5730 %
Full flow Flowrate .............. 138.6359 cfs
Full flow velocity ...ovvvvurunrns 44,1292 fps
critical Information
critical depth ..o vvnviiinnnn. 5.2691 1in
Critical STope vvvvvvrerrennnnnns 0.0060 ft/ft
Critical velocity «.:cuvivvivivains 3.1510 fps
EFTETERl ATEa vouass v o sras e v 0.5110 ft2
critical ﬁerimeter .............. 23.4076 1in
Critical hydraulic radius ....... 3.1433 4n
critical top width . wav s wus ci s 19,8691 in
specific energy .....iiivessnnnns 3.5677 ft
MINTMUM BNEFGY +vvr e v vnnennnnns 0.6586 ft
Froude number ..........0ceennees 8.1601
FLOW CONAILION i v v voa s s & Supercritical
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Lot 5 Slope Drain
Capacity Check for Lot 5 Slope Drain
SDRSD D-75 Type B Modified
Q= 2.25 cfs, (Basin P-18 + 1.45 cfs diversion from Node P-2-5)

Manning Pipe Calculator

Given Input Data:

shape ....vvvvunnn iererreniesess  Circular
solving for ........vvivvevisvas. Depth of Flow
DTANMEEER & cuc vt 95 i diva alie v il 24.0000 1in
Flowrate ....seeoveeins W e e N 2.2500 cfs
STOPE viiii i e 0.5000 ft/ft
ManNinNg s N vuevivnneronnrnsnnnns 0.0150
Computed Results:
DEPER vttt e e 2.1294 in
APBA G5 VA5 05 RLF e SRR ek T 3.1416 ft2
Wetted Area ....vvevvvviniivianns 0.1371 ft2
wetted Perimeter .........evvue. 14.5179 in
(o= 1= o =1 75.3982 1in
VETOCTEY 5 vis v vt isiiesrssrenus 16.4071 fps
Hydraulic Radius .v.ivvvvvvveeee. 1.3602 in
PRFCENE FULT cuciniveere mos v wia 8.8724 %
Full flow Flowrate .............. 138.6359 cfs
FUll flow velocity ... cvvevenrnns 44,1292 fps
critical Information
Critical depth ......covvivvnnnn 6.2555 1in
Critical sTope .....vvvrvnrnnnans 0.0060 ft/ft
critical velocity ..uvevvvesivnann 3.4546 fps
Criticeal area ...:vee i cid o e 0.6513 ft2
Critical ﬁerimeter .............. 25.7186 1in
Critical hydraulic radius ....... 3.6467 1in
ErTEVEa] “Eop WIHER o wew v v s 21.0713 in
SPECITic ONergY s ses ses v wss acua 4.3608 ft
MINTMUM BNErgyY . .....oveeeeeeenrns 0.7819 ft
Froude number ...........cveevvees 8.3302
Flow condition ...ivvivivnneenneen Supercritical
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Lot 6 Slope Drain
Capacity Check for Lot 6 STope Drain
SDRSD D-75 Type B Modified
Q = 2.30 cfs, (Basin OP-2 + Basin P-18)

Manning Pipe calculator

Given Input Data:

Shape ....... e e Circular
SOTving For vvvvin e Depth of Flow
DTEMBCER & vy yal wad s 06s B0 Wi i 24,0000 1in
FIOWFALE | iii we v i atame aiii siid voa 2.3000 cfs
SIOPE: & s gooin womin wimen wines Cis wodne, wisiw wim 0.5000 ft/ft
MaNNING s N vivvieinnrnnrnnernens 0.0150
computed Results:
DEPER v e e 21517 9n
BB 3 0% 7708 4005 biaim nime soms sonm manmini 3.1416 ft2
Wetted Area i:iiiieeenianivesinns 0.1393 ft2
wetted Perimeter ..........cvvvnn 14.5962 in
PEriMELEr v ve s ii et vnenn 75,3982 1n
VETlOCTLY +ivvinernnnrnnnnninnnnss 16.5164 fps
Hydrauli€ RadiuS y:weeps e i vns 1.3738 in
Percent BUll cuceveanein s e s 8.9654 %
Full flow Flowrate .............. 138.6359 cfs
Full flow velocity ....ovvuvnnnnn 44.1292 fps
critical Information
critical depth ......vvvvinvinrnn 6.3265 1in
critical STOPE vrvvrivrvnnnennrnn 0.0059 ft/ft
critical velocity .vvvvvvinvnns .. 3.4757 fps
critical area ...i.viviviviiaaiias 0.6617 ft2
Critical perimeter .............. 25.8802 in
Critical hydraulic radius ....... 3.6819 1in
Critical top width ........cvvvenn 21.1482 in
Specific energy c.viivisivsivaiains 4.4186 ft
Minimum energy ......oevvenineans 0.7908 ft
Froude number ...........0euineens 8.3412
Flow condition ......ovovuvviveinens supercritical
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Pad Swale Capacity Calculation

Lot 1
Lot 2
Lot 3
Lot 4
Lot 5
Lot B

Basin P-12
Basin P-8
Basin P-7
Basin P-16
Basin P-18
Basin P-21

Q=1.06cfs
Q=1.14cfs
Q=0.81cfs
Q =0.80 cfs
Q=0.99 cfs
Q=1.06 cfs

Channel Calculator

Given Input Data:

Shape ....ccocvvveeieerininns Trapezoidal

Solving for i Flowrate

o] L 0.0100 fi/ft

Manning's N ....cccevveeenienne, 0.0450

Depth ccovvvviiiiieciiii 6.0000 in

Helght ssussmemsinissas 6.0000 in

Bottom width .......c.ccvveeeee. 0.0000 in

Left slope ..ccccoovevvneenne. 0.2000 ft/ft (V/H)

Right slope ... 0.2000 ft/ft (V/H)
Computed Results:

FIOWFAL® ..cosusvaivmmivasnsasins 1.6168 cfs

Veloeity wausmsasms 1.2935 fps

Full Flowrate .................. 1.6168 cfs

Flow area .....c.cceevveveeenne 1.2500 ft2

Flow perimeter .................. 61.1882 in

Hydraulic radius ................ 2.9417 in

Top Width ..cccoeevvverieeeenns 60.0000 in

71l - R 1.2500 ft2

Perimeler s 61.1882 in

Percent full .......c.ceee... 100.0000 %

Critical Information

Critical depth .......cccoiinie 4.3829in
Critical slope ......c.cccceene 0.0534 ft/ft
Critical velocity ............... 2.4240 fps
Critical area ........c.ccccuv.e 0.6670 ft2
Critical perimeter .............. 44,6973 in
Critical hydraulic radius ....... 2.1489 in
Critical top width ............. 43.8293 in
Specific energy .....cccoveuvee. 0.5260 ft
Minimum energy ......ccccceee.. 0.5479 ft
Froude number ......cccccceeuuee 0.4561

Flow condition ........cccooven. Subcritical
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NODE E-2-2
ELEV: 663 FT
Qio0 = 2.68 CFS

NODE E-1-1
ELEV: 666.5 FT

BASIN E-1
AREA = 0.05 ACRES

NODE E-1-2
ELEV: 645 FT
Qioo = 0.11 CFS

CONSTRUCTION TESTING & ENGINEERING, INC.

PLANNING - CIVIL ENGINEERING - LAND SURVEYING - GEOTECHNICAL
1441 MONTIEL ROAD, SUITE 115 ESCONDIDO CA. 92026, PH:(760) 746-4955

NODE E-4-1
ELEV: 681 FT
ELEV: 681 FT
Q100 =2.32 CFS
NODE E-4-2
ELEV: 671 FT.—

|

|

|

|

|

|

|

: NODE E—2—1
|

|

|

| Qoo = 1.75 CFS
|

|

|

BASIN OE-2
AREA = 0.35 ACRES {

= -
i
T

BASIN OE-1
AREA = 0.69 ACRES

BASIN E—2
AREA = 1.44 'ACRES

NODE E-2-3
ELEV: 637.5 FT
Q100 = 5.55 CFS

\

oum+|.|. LOGATION 1

\)

GRAPHIC SCALE

40’ 0 200 40 80 160’
1 inch = 40" ft.

NODE E-4-3
ELEV: 637.5 FT
Qto0 = 4.57 CFS

BASIN E—4
AREA = 1.20 ACRES

OUTFALL LOCATION 4

PAR 2

NODE 3—1

/ ELEV: 665 FT

BASIN E-3
AREA = 1.00 ACRES

OUTFALL LOCATION 2

OUTFAL

OCATION 3

ELEV: 630 FT

Qo0 = 2.11 CFS

NOTE:

ALL BASINS SHEET FLOW FROM THE PERIMETER INSTEAD OF POINT DISCHARGES EXCEPT FOR

EXISTING OUTFALL LOCATION 1.

LEGEND

FLOW DIRECTION ARROW
HYDROLOGY BASIN
DISCHARGE LOCATION
NODE

EXISTING CONTOUR MINOR

EXISTING CONTOUR MAJOR

HYDROLOGY MAP — EXISTING CONDITIONS

CTE JOB NO.

10-5914C

ENGINEER'S NAME: CONSTRUCTION TESTING & ENGINEERING, INC.

PHONE NO. (760) 746-4955
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|
|
|
|
|
IR S N S W N TN N U N N O WL NODE P—4—7 |
R ELEV: 663 FT |

Qio0= 1.31 CFS/_ BASIN P-22

|
|
|
|
|
|
| |
| NODE P—4—9 N\ AREA = 0.12 ACRES |
| .
|

| 1
| I
| I
| I
| I
| I
| l |
| | |
| : |
| L ELEV: 853 FT | NODE P—4—10
| , | | ELEV: 640.9 FT
| l | = > =% ————0Qi00 = 0.28 CFS
| ~ {
| | R — NS
| I : \§§\\\ i |
| | | I GRATE INLET SS=x o NODE P-4-8
| | | | L=138"; 12" PVC TS ELEV: 640.9 FT
—————: : | DETENTION BASIN % Qioo = 1.91 CFS
} a Ml
| I : /
| ) " / | -
| , BASIN BPL2 128 RADIUS GRATE NODE P—4-2
| O OVERFLOW OUTLET A ELEV: 640.9 FT
| I AREA = '0.39 ACRES ' B 033 ACRES
| | NODE P-4—6 Lar, & ) gL — S
: | o~ FELEV: 681 FT NODE|P=4-5 | ., AT
| ELEV: 660 FT / NODE P—-4-4
| <) ELEV: 637.6 FT
: : I 74 | I i Qioo= 2.37 CFS
: : NODE P—2-1 | _ OUTFALL LOCATION 4
] | BE T | 12" \RADIUS GRATE f ‘ N
I : L o overrLow outLeT M ol BASIN P—20
) : BASIN P—18 I e AREA = 0.13 ACRES
| < BASIN OP—1 | AREA = 0.37 ACRES =l |
| lo AREA = 0.83 ACRES I LOT 5 Lt N
| Y BASIN P-3 P
: : AREA = 0.11 ACRES ZZallI(IllIIl || IFF+——————————
NODE P—4-1 \
BASIN P—2 I ELEV:| 653 FT 7 | N NODE P—4-3
| | NODE P—2-2 | DETENTION BASIN | 777
| ELEV: 662 FT  p NODE P-2-4 | 7 : NODE P-3-5
NODE P-1-1 - ELEV: 656.5 FT < 4 —9=
ELEV: 666.5 FT | : Qioo= 3.34 CFS q.55= 4,14 CFS / WAy o 4 |I ELEV: 639 FT
> Y S | BASIN P—17
™ N 24,7 NODE P_3-4 | [ AREA = 0.09 ACRES
NODE P—2—6 _|! =— == = —— 7 ELEV: 654 FT el
ELEV: 659.8 FT ~ | —~— e . i z LA I |
' X %] _Node P-2- DETENTION BASN | | | NODE P-3-6
e 2% I3 ag s B e e
Qio0= 0.40 CFS = BERM OPENNING — ==
- BASIN-P—6 GRATE INLET
NODE P—2-14 __| , — = 0,09 ACRES
ELEV: 662.1 FT | > I |
IN P—11 - Il NODE P-3—1
_ BASIN 1 —F \ ASIN P—5 ATy ELEV: 637.8 FT
| B i B NN\S g’ e IS
| s f Sy = I | sasN P-16
| obE PL2Sh6 i ~ | AREA = 0.27 ACRES
| ELEV: 654 FT I \ L /i/ LOT 4
| I NODE P—2- \ NOOE LE R I BASIN P—14
| o BASIN P-12 I ELEV: 653 \\\ LEV: | AREA = 0.26 ACRES
| ARER 57 0:33 JCRES I BERM OPENNING W Il
l & GRATE INLET | 4 q ; _
BASIN P—1_| — / L=177"; 12" PVC |l I A\ \\ \\\T\L=9I: 12° PVC P~ 2’;?-:!? iy 07.25 ACRES
AREA = 0.06 ACRES DETENTION BASIN \ WA | DETENTION BASIN I LOT 3
| &) ! NODE P-2-7 B ¢ 12” RADIUS GRATE I
T == ELEV: 655.36 F1 A OVERFLOW OUTLET '
| BASIN P-9 Q100= 2.75 CFS /\\ \ \
' Aty < 013 e st N\ /g
: 12” RADIUS GRATE REABQS|3.3|;—2CRES 6" OUTLET PVC\ \ DETENTION BASIN
NODE P-1-2 | o S T LOT 2 o ———=2 =——t——=—_ - NODE P-2-9
ELEV: 646 FT — == - _ ELEV:
= 0.14 CF » Qi00= 1.54 CFS NODE P-3-3
Qo= 0.14 G5 I » = = 5 7 ELEV: 629.0 FT
| —— - ——————— — -I;ZL Qio0= 0.75 CFS
| - F \ : 7 7 7 —T°
OUTFALL LOCATION 1 | -\rI/ ' N Y s AN : st /\,-
X ‘ ZE (

I |

| I BASIN P—15

: I : NODE P11 AREA = 0.13 ACRES

I ! - o
| : NODE P—2-17 oLy B4 IS NODE P—3-5 OUTFALL LOCATION 3
______ == Sradil NODE P_218 LA ELEV: 639.4 FT
| | AREA = 0.05 ACRES — 5';31 5141-5’ g;s AREA = 0.10 ACRES NODE P—2-12
: | : = b ELEV: 639.3 FT
I

| | |

| | |

| | ELEV: 637.9 FT

| : | Qio0= 2.80 CFS LEGEND

| |

| : | — FLOW DIRECTION ARROW

|

: : | — HYDROLOGY BASIN

: : : @ DISCHARGE LOCATION

| | |

| I | GRAPHIC SCALE ® NODE

40’ 0 20’ 40’ 80 160’ EXISTING CONTOUR MINOR
e e e e —— ISTNG CONTOUR MAJOR
1 inch = 40’ ft.

CONSTRUCTION TESTING & ENGINEERING, INC.
PLANNING -CIVIL ENGINEERING - LAND SURVEYING - GEOTECHNICAL
1441 MONTIEL ROAD, SUITE 115 ESCONDIDO CA. 92026, PH:(760) 746-4955 HYDROLOGY MAP — PROPOSED CONDITIONS

CTE JOB NO. 10-35914C

ENGINEER'S NAME: CONSTRUCTION TESTING & ENGINEERING, INC.

PHONE NO. (760) 746-4955
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Detention Basin Volume Calculations

12 PVC Pipe @ 1% slope.
Pipe Area = (pi)(radius)® = (pi)(17/2)* = 0.784 sf

Water head at 0.001 ac-ft

0.001 ac-ft x 43560 sf/fac = 43.56 cuft

H=1.06ft

V = ((1.06-1)/0.01)x0.784+0.784x 100x0.5 = 43.90 cuft

Water head at 0.002 ac-ft

0.002 ac-ft x 43560 sf/ac = 87.12 cuft

H=1.611t

V = ((1.61-1)/0.01)x0.784+0.784x100x0.5 = 87.02 cuft

Water head at 0.003 ac-ft

0.003 ac-ft x 43560 sf/ac = 130.68 cuft

H=2.16 ft

V = ((2.16-1)/0.01)x0.784+0.784x100x0.5 = 130.14 cuft

Lotl

Pipe Length = 177 ft

Total Volume = 177x0.784 = 138.77 cuft = 0.0032 ac-ft
Total Head = 177x0.01+1 = 2.77 ft

Lot2

Pipe Length =130 ft

Total Volume = 130x0.784 = 101.92 cuft = 0.0023 ac-ft
Total Head = 130x0.014+1 =2.30 ft

Lot3

Pipe 1 Length =91 ft

Pipe 2 Length = 80 ft

Total Volume = (91+80)x0.784 = 134.06 cuft = 0.0031 ac-ft
Total Head = 91x0.01+1 =1.91 ft

Lot4

Pipe Length = 224 ft

Total Volume = 224x0.784 = 175.62 cuft = 0.0040 ac-ft
Total Head = 224x0.01+1 = 3.24 ft

Lot5

Pipe Length = 180 ft

Total Volume = 180x0.784 = 141.12 cuft = 0.0032 ac-ft
Total Head = 180x0.01+1 = 2.80 ft



Lot6

Pipe Length = 138 ft

Total Volume = 138x0.784 = 108.19 cuft = 0.0025 ac-ft
Total Head = 138x0.01+1 =238 ft



Detention Basin Calculations

Lotl



Lot 1 Hydrograph
san Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering software, (c)1991-2006 version 7.6

rRational method hydrology program based on
San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 06/27/06

R kn Hydro'logy Study control Information Ffddsiditd

Rational hydrology study storm event year is  100.0
English (in-1b) input data units used

Maﬁ data precipitation entered:
6 ho 1P]

ur, precipitation(inches) = 3.500
24 hour precipitation{inches) = 6.000
P6/P24 = 58.3%

san Diego hydrology manual 'C' values used

i g e e L o s
Process from Point/station 5.200 to Point/Station 5.20
#*%%% JSER DEFINED FLOW INFORMATION AT A POINT *#%%

User specified 'C’' value of 0.790 given for subarea
calculated TC of 3.800 minutes 1s less than 5 minutes, )
resetting TC to 5.0 minutes for rainfall intensity calculations

rainfall 1ntensit¥ (1) = 9.222(In/Hr) for a 100.0 vyear storm
User specified values are as follows:

TC =  3.80 min. Rain intensity = 9.22(In/Hr)

Total area = 0.060(ac.) Total runoff = 0.400(cFs)

++++++++++’t++++'|:+++++++'|:+++++++++++++++++++++'I"++++++'§"!‘++++++'§"++'l‘++'|“”"§“+
Process from Point/Station 5.200 to Point/station 5.20
Fededed 6 HOUR HYDROGRAPH Yededede

I B o o e L N MUt
Hydrograph Data - Section 6, San Diego County Hydrolegy manual, June 2003

Time of Concentration = 3.80
Basin Area = 0.06 acres
6 Hour Rainfall = 3,500 Inches
rRunoff Coefficient = 0,790

peak Discharge = 0.40 CFs
Time (Min) Discharge (CFS)

0 0.000
3 0.010
6 0.010
9 0.010
12 0.010
15 0.010
18 0.010
21 0.010
24 0.010
27 0.011
30 0.011
33 0.011
36 0.011
39 0.011
42 0.011
45 0.011
48 0.011
51 0.011
54 0.011
57 0.012
60 0.012
63 0.012
66 0.012
69 0.012
72 0.012
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Lot 1 Hydregraph

312 0.014
315 0.014
318 0.013
321 0.013
324 0.013
327 0.012
330 0.012
333 0.012
336 0.012
338 0.011
342 0.011
345 0.011
348 0.011
351 0.010
354 0.010
357 0.010
360 0.010
363 0.010

B L B o B o MO R T
6-HOUR STORM
Runotf Hydrograph

Time(h+m) volume AcC.Ft  Q(CFS) 0O 0.1 0.2 0.3 0.4
O+ O 0.0000 0.00 q
O+ 1 0.06000 0.00 q
O+ 2 0.0000 0.01 @
0+ 3 0.0000 0.01 q
O+ 4 0.0000 0.01 q
0+ 5 0.0001 0.01 q
0+ 6 0.0001 0.01 q
0+ 7 0.0001 0.01 q
0+ 8 0.0001 0.0L q
0+ 9 0.0001 0.01 vo
0+10 0.0001 0.0l vag
0+11 0.0001 0.01 vg
0+12 0.0002 0.01 vg
0+13 0.0002 0.01 vog
0+14 0.0002 0.01 wvg
0+15 0.0002 0.01 vg
0+16 0.0002 0.01 wvg
0+17 0.0002 0.01 wvg
0+18 0.0002 0.01 vQ
0+19 0.0002 0.01 vQ
0+20 0.0003 0.01 wvQ
0+21 0.0003 0.01 vQ
0+22 0.0003 0.01 vQ
0+23 0.0003 0.01 va
0+24 0.0003 0.01 va
0+25 0.0003 0.01 |q
0+26 0.0003 0.01 |a
0+27 0.0004 0.01 |q
0+28 0.0004 0.01 |q
0+29 0.0004 0.01 |q
0+30 0.0004 0.01 |q
0+31 0.0004 0.01 |a
0+32 0.0004 0.01 |q
0+33 0.0005 0.01 |a
0+34 0.0005 0.01 |q
0+35 0.0005 0.01 |a
0+36 0.0005 0.01 |q
0+37 0.0005 0.01 |q
0+38 0.0005 0.01 |q
0+39 0.0005 0.01 |q
0+40 0.0006 0.01 |q
0+41 0.0006 0.01 |qQ
0+42 0.0006 0.01 |q
0+43 0.0006 0.01 |q
O+44 0.0006 0.01 |qQ
0+45 0.0006 0.01 |q
0+46 0.0006 0.01 |qv
0+47 0.0007 0.01 |ov
0+48 0.0007 0.01 |qv
0+49 0.0007 0.01 |qv
0+50 0.0007 0.01 |qv
0+51 0.0007 0.01 |ov
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Lot 1 Hydrograph

2+11 0.0022 0.02 |aq v

2+12 0.0022 0.02 |q v

2+13 0.0023 0.02 Iaq v

2+14 0.0023 0.02 iq 3%

2+15 0.0023 0.02 |q v

2+16 0.0023 0.02 |q \Y

217 0.0023 0.02 |g N

2+18 0.0024 0.02 |q N

2+19 0.0024 0.02 |a v

2+20 0.0024 0.02 |q v

2421 0.0024 0.02 |a v

2422 0.0025 0.02 |[q v

2+23 0.0025 0.02 |a v

2+24 0.0025 0.02 |q v

2+25 0.0025 0.02 |q A

2+26 0.0026 0.02 |aq v

2+27 0.0026 0.02 iq v

2+28 0.0026 0.02 fa v

2+29 0.0026 0.02 |q v

2+30 0.0027 0.02 |a v

2+31 0.0027 0.02 |a v

2+32 0.0027 0.02 |q A

2+33 0.0027 0.02 |aq \Y

2+34 0.0028 6.02 |aq \%

2435 0.0028 0.02 |q v

2+36 0.0028 0.02 [q \Y

2437 0.0028 ¢.02 |q v

2+38 0.0029 ¢.02 |q \

2+3¢ 0.0029 0.02 |q \

2+40 0.0029 0.62 |q v
2+41, 0.0029 0.02 |q v
2+42 0.0030 0.02 la \
2+43 0.0030 0.02 Q A
2+44 0.0030 0.02 Q v
2+45 0.0031 0.02 Q v
2+46 0.0031 0.02 Q v
2+47 0.0031 0.02 Q v
2+48 0.0031 0.02 Q v
2+49 0.0032 0.02 Q v
2450 0.0032 0.02 Q v
2451 0.0032 0.02 Q v
2452 0.0033 0.02 Q \%
2453 0.0033 .02 Q v
2+54 0.0033 0.02 Q v
2+55 0.0034 0.02 Q v
2+56 0.0034 0.02 Q v
2457 0.0034 0.02 Q v
2458 0.0034 0.02 Q v
2+59 0.0035 0.02 Q v

3+ 0 0.0035 0.02 Q v

3+ 1 0.0035 0.02 Q Y

3+ 2 ¢.0036 0.02 qQ Y
3+ 3 0.0036 0.02 Q v
3+ 4 0.0036 0.02 Q \
34 5 0.0037 0.02 Q \
3+ 6 0.0037 0.02 Q \%
3+ 7 0.0037 0.03 Q v
3+ 8 0.0038 0.03 Q v
3+ 9 0.0038 0.03 Q v
3410 0.0039 0.03 Q v
3+11 0.0039 0.03 Q Y
3+12 0.0039 0.03 Q \
3413 0.0040 0.03 Q \
3+14 0.0040 0.03 Q v
3+15 0.0040 0.03 Q v
3+16 0.0041 0.03 Q v
3+17 0.0041 0.03 Q v
3+18 0.0042 6.03 Q v
3+19 0.0042 6.03 Q v
3+20 0.0042 0.03 Q v
3+21 0.0043 0.03 Q v
3422 0.0043 6.03 Q v
3+23 0.0044 0.03 Q v
3+24 0.0044 0.03 Q vV
3+25 0.0045 0.03 Q v
3+26 0.0045 0.03 Q v
3+27 0.0045 0.03 Q N
3+28 0.0046 .03 Q A
3+29 0.0046 .03 Q v
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Lot 1 Hydrograph

4+49 0.0116 0.02 1Q \%
4+50 0.0116 0.02 1Q A
4+51 0.0116 0.02 |a v
4432 0.0117 0.02 |aQ v
4453 0.01317 0.02 |[qQ v
4454 0.0137 0.02 |Q v
4+55 0.0117 0.02 |o v
4+56 0.0118 0.02 |q v
4+57 0.0118 0.02 |a v
4+58 0.0118 0.02 |Q v
4+59 0.0118 0.02 |qQ Y
3+ 0 0.0119 0.02 |aq v
3 1 6.0119 0.02 Iaq v
5+ 2 0.0119 0.02 iq v
5+ 3 0.0119 0.02 iqQ v
5+ 4 0.0119 0.02 iqQ v
5+ 5 0.0120 0.01 |[q %
5+ 6 0.0120 0.01L f[aq \
5+ 7 0.0120 0.01 |q v
5+ 8 0.0120 0.01 |q v
5+ 9 0.0120 0.01 |a A
5+10 0.0121 0.01 |a \
5+11 0.0121 0.01 |g \
5+12 0.0121 0.01 g \
5+13 0.0121 0.01 |aQ v
5+14 0.0121 0.01 |qQ v
5+15 0.0122 0.01 |Q v
5+16 0.0122 0.01 |Q v
5+17 0.0122 0.01 |Q v
5+18 0.0122 0.01 |Q v
5+19 0.0122 0.01 |Q v
5+20 0.0122 0.01 la Y
5+21 0.0123 0.01 |Q

5422 0.0123 0.01 |Q

5423 0.0123 0.01 |q

5+24 0.0123 0.01 [qQ

5425 0.0123 0.0 [qQ

5+26 0.0124 0.01 |

S5+27 0.0124 0.0 |0

5+28 0.0124 0.0 |Q

5429 0.0124 0.01 |[Q

5430 0.0I24 0.0 [Q

5431 0.0124 0¢.0L g

5432 0.0125 0.0 |q

5433 0.0125 0.0L |[q

5+34 0.0125 ¢.0L |q

5435 0.0125 ¢.0L |q

5+36 0.0125 ¢.0L |q

5437 0.0125 ¢.0L |q

5+38 0.0125 ¢.0L |q

5+39 0.0126 0.0L |q

5+40 0.0126 ¢.01L |q

3+41 0.0126 .01 |Q

S+42 0.0126 0.01 |Q

5+43 0.0126 ¢.0L |q

3+d4 0.0126 ¢.01L |q

5+45 0.0127 0.01 |q

53+46 0.0127 ¢.0L |q

5+47 0.0127 ¢.01 |Q

5+48 0.0127 ¢.01 |Q

5+49 0.0127 ¢.01 |[Q

5+50 0.0127 ¢.01L |Q

3+51 0.0127 ¢.01 |q

5+52 0.0128 ¢.01 |q

5+33 0.0128 ¢.01 |q

5+94 0.0128 ¢.01 |aq

5+35 0.0128 ¢.0F |[q

3456 0.0128 ¢.01 |q

3457 0.0128 ¢.01 |qQ

3+58 0.0128 0.0 |qQ

5+59 0.0129 0.0L [q

6+ 0 0.0129 0.01 q

6+ 1 0.0129 0.0L q

6+ 2 0.0129 0.01 q

6+ 3 0.0129 0.01 q
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Lot 1 Hydregraph
End of computations, total study area = 0.060 (Ac.)
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Lot 1 Routing
FLOOD HYDROGRAPH ROUTING PROGRAM

copyright (¢} CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 06/21/06

Sedede st de el dedodededevededede el HYDROGRAPH INFORMATION Foffdddddddifohdedddddid

From study/file name: 5914h4.rte

#ﬂﬂ*#*#*#wwwﬂ*ﬂﬂ**ﬂ****ﬁﬁk*#HYDROGRAPH DATA® % Fdedeqededodevededdededodododedodededodededndedeie

Number of intervals = 363

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 0.400 (CFS}
Total volume = 0.013 (Ac.FE)

status of hydrographs being held in storage
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

Peak (CFS) 0.000 0.000 0.000 0.000 0.000

vol (AC.FL) 0.000 0.000 0.000 0.000 0.000
Felh RN feddede e deve dedekdede ek de o hhde i dededrir it e e K G hfde e dedede e dede e ke e frh e fedededevede deve kv ke
Process from Point/Station 9.200 to Point/Station 11.000

#xk% RETARDING BASIN ROUTING ##**

Program computation of outflow v. depth

CALCULATED DUTFLOW DATA AT DEPTH = 1.05(Ft.))
pipe length = 10.31(rt.) Elevation difference =  0.30(Ft.)
Manning's N = 0.013 No. of pipes = 1
Given pipe size = 4.00(In.§
NOTE: Assumin? free outlet flow.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is 1.355(Ft.)
pipe friction loss = 0.654(Ft.)
Minor friction loss = 0.702(Ft.) K-factor = 1.50
calculated flow rate through pipe(s) = 0.479(CFs)

Total outflow at this depth = 0.48(crs)

CALCULATED OUTFLOW DATA AT DEPTH = 1.61(Ft.))
pipe length = 10.31(Ft.) Elevation difference =  0.30(Ft.)
Mmanning's N = 0.013 No. of pipes = 1
Given pipe size = 4.00(In.§
MOTE: Assumin? free outlet Flow.
NOTE: Normal flow is prassure Flow.
The total friction loss through the pipe is 1.910CFt.)
Pipe friction loss = 0.921(Ft.)
Minor friction loss = 0.990(Ft.) K-factor = 1.50
calculated flow rate through pipe(s) = 0.569({CFs)

Total outflow at this depth = 0.57(CFs)

CALCULATED QUTFLOW DATA AT DEPTH = 2.77(Ft.))
Pipe length = 10.31(Ft.} Elevation difference = 0.30(Ft.)
Manning's N = 0.013 No. of pipes = 1
Given pipe size = 4.00(In.§
NOTE: Assumin? free outlet flow.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is 3.070(Ft.)
pipe friction loss = 1.481(Ft.)
Minor friction loss = 1.591(Ft.) K-factor = 1,50
Calculated flow rate through pipe(s) = 0.721(CFS)
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Lot 1 Routing
Total outflow at this depth = 0.72(CFs}

Total number of inflow hydrograph intervals = 363
Hydrograph time unit = 1.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outfiow = 0.00 (CFS)

pepth vs. Storage and pepth vs. Discharge data:
Basin Depth Storage outflow  (S-0%dt/2) (5+0%dt/2)

(Ft. (AC.FL) {CFS) (AC.FL) (AC.Ft)
0.000 0.000 0.000 0.600 0.000
1.055 0.001 0.479 0.001 0.601
1.610 0.002 0.569 0.002 0.002
2.770 0.003 0.721 0.003 0.003

Graph values: "I'= unit inflow; '0'=outflow at time shown

Time Inflow OQutflow Storage
(Hours) (CF3) (CES) (ac.Ft) .0 0.1 0.20 0.30
0.017 0.00 0.00 0.000 o
0.033 0.01 G.00 0.000 o
0.050 0.0L 0.01 0.000 o
0.067 0.0L 0.01 0.000 o
0.083 0.01 0.01 0.000 o
0.100 0.01 0.0L 0.000 o
0.117 0.01 0.0L 0.000 o
0.133 0.01 0.01 0.000 o
0.150 0.01 0.01 0.000 o
0.167 0.01 0.0l 0.000 o
0.183 0.01 0.01 0.000 o
0.200 0.01 0.01 0.000 o
0.217 0.01 0.01 0.000 o
0.233 0.01 0.01 0.000 o
0.250 0.01 0.01 0.000 o©
0.267 0.01 0.01 0.000 o
0.283 0.01 0.01 0.000 o
0.300 0.01 0.01 0.000 o
0.317 0.01 0.01 0.000 o
0.333 0.01 0.01 0.000 o
0.350 0.01 0.01 0.000 o
0.367 0.01 0.01 0.000 o
0.383 0.01 0.01 0.000 o
0.400 0.01 0.01 0.000 o
0.417 0.01 0.01 0.000 o
0.433 0.01 0.01 0.000 o
0.450 0.01 0.01 0.000 o
0.467 0.01 0.01 0.000 o
0.483 0.01 0.01 0.000 o
0.500 0.01 0.01 0.000 o
0.517 0.01 0.01 0.000 o
0.533 0.01 0.01 0.000 o
0.530 0.01 0.01 0.600 o
0.567 0.01 0.01 0.000 o
0.583 0.01 0.01 0.600 o
0.600 0.01 0.01 0.000 o
0.617 0.01 0.01 0.000 o
0.633 0.01 0.01 0.000 o
0.650 0.01 0.01 0.000 o
0.667 .01 0.01 0.000 o
0.683 .01 0.01 0.000 o
0.700 0.01 0.01 0.000 o
0.717 0.01 0.01 0.000 o
0.733 0.01 0.01 0.000 o
0.750 0.01 0.01 0.000 o
0.767 0.01 0.01 0.000 o
0.783 0.01 0.01 0.000 o
0.800 0.01 0.01 0.000 o
0.817 0.01 0.01 0.000 o
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Lot 1 Routing
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6.100
6.117

Lot 1 Routing
0.00 0.000 o© | [ | | 0.00
0.00 0.000 © | | | | 0.00

****************************HYDROGRA?H DATA***ﬂ*ﬂﬁﬁ#*ﬁwﬁk*h#**ﬁ*ﬁ**%**#

wumber of intervals = 367

Time +interval = 1.0 (Min.,)
Mmaximum/peak flow rate = 0.322 (CFS)
Total voiume = 0.013 (Ac.Ft)

status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak {CFs) 0.000 0.000 0.000 0.000 ©.000
vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

dededpdrdededede Tde i dede Ve dedede de e fededede el drdede de dede de Tk Fe e de A Ve dedede e de S dede dode e dededede S de v Je e S e de T e de vt
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Lot 2 Hydrograph
San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 version 7.6

Rational method hydrology program based on
San Diego c0unt¥ Flogod_Control Division 2003 hydrology manual
Rational Hydrology Study Date: 06/27/06

dededededededede e Hydro]ogy Study Control Information Testdede e dedededr

rational hydrology study storm event year is  100.0
eEnglish (in-1b) input data units used

Mag data precipitation entered:

6 hour, precipitation(inches) = 3.500

24 hour precipitation(inches) = 6.000
P6/P24 = 58.3%

San Diego hydrology manual 'C' values used

A U S AL e e e
process from Point/Station 25.300 to Point/station
wid® USER DEFINED FLOW INFORMATION AT A POINT *r#¥*

User s?ecified ' value of 0.560 given for subarea

rainfall jntensit¥ () = 7.276(In/Hr) for a  100.0 year storm
User specified values are as follows:

TC = 7.22 min. Rain intensity = 7.28(In/Mr)

Total area = 0.340Cac.) Total runoff = 1.375(CFs)}
Process from Point/Station 25.300 to Point/station  25.300

*®¥%% B HOUR HYDROGRAPH dedededn

' "
LIS S 0 e A ol e e e i r+++++++ LERL B0 0 M M M e i i B B e M M A Rl e ke 2 a3 LIS ASE20 et e i i e e 2 2 i e e i i 2

Hydrograph pata - Section 6, San Diego County Hydrology manual, June 2003

Time of Concentration = 7.22

Basin Area = 0.34 Acres

6 Hour Rainfall = 3.500 Inches

Runoff Coefficient = 0.560

Peak Discharge = 1.38 CFS

Time (Min) Discharge (CFS)

0 0.000
7 0.040
14 0.040
21 0.042
28 0.042
35 0.043
42 0.044
49 0.045
56 0.046
63 0.048
70 0.048
77 0.050
84 0.051
9l 0.053
98 0.054
105 0.057
112 0.058
119 0.061
126 0.062
133 0.065
140 0.067
147 0.072
154 0.074
161 0.079
168 0.082
175 0.089
182 0.094
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Lot 2 Hydrograph

189 0.104
196 0.110
203 0.126
210 6.137
217 0.167
224 0.191
231 0.280
238 0.394
245 1.375
252 0.224
259 0.150
266 0.117
273 0.098
280 0.086
287 0.076
294 0.069
301 0.064
308 0.059
315 0.055
322 0.052
329 0.049
336 0.047
343 0.045
350 0.043
357 0.041
364 0.039

6 -HOUR STORM
Runoff Hydrograph

+m) volume Ac.Ft Q(CFS) O 0.3 0.7 1.0 1.4
0.0000 0.00 g
0.0000 0.0L ¢
0.0000 0.01 Q
0.0000 0.02 @q
0.0001 0.02 g
0.0001 0.03 g
0.0002 0.03 g
0.0002 0.04 wvo
0.0003 0.04 vag
0.0003 0.04 vo
0.0004 0.04 vag
0.0004 0.04 vo
0.0005 0.04 voQ
0.0006 0.04 va
0.0006 0.04 va
0.0007 0.04 vg
0.0007 0.04 vg
0.06008 0.04 vQ
0.0008 0.04 v
0.0009 0.04 va
0.0009 0.04 vo
0¢.0010 0.04 vo
0¢.0011 0.04 va
0.0011 0.04 va
0.0012 0.04 vo
0.0012 0.04 vo
0.0013 0.04 vo
0.0014 0.04 va
0.0014 0.04 |q
0.0015 0.04 |a
0.0015 0.04 |q
0.0016 0.04 g
0.0016 0.04 g
0.0017 0.04 g
0.0018 0.04 o
0.0018 0.04 g
0.0019 0.04 |q
0.0019 0.04 |q
0.0020 0.04 |a
¢.0021 0.04 |a
0¢.0021 0.04 |q
0.0022 0.04 Q
0.0022 0.04 Q
0.0023 0.04 Q
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0.0024
0.0024
0.0025
0.0026
0.002¢6
0.0027
0.0027
0.0028
0.0029
0.0029
(.0030
0.003%
0.0031
0.0032
0.0032
0.0033
0.0034
0.0034
0.0035
0.0036
0.0036
0.0037
0.0038
0.0038
0.0039
0.0040
0.0040
0.0041
0.0042
0.0042
0.0043
0.0044
0.0044
0.0045
0.0046
0.0046
0.0047
0.0048
0.0049
0.0049
0.0050
0.0051
0.0051
0.0052
0.0053
0.0054
0.0054
0.0055
0.0056
0.0057
0.0057
0.0058
0.0059
0.0059
0.0060
0.0061
0.0062
0.0062
0.0063
0.0064
0.0065
0.0066
0.0066
0.0067
0.0068
0.0069
0.0070
0.0070
0.0071
0.0072
0.0073
0.0074
0.0074
0.0075
0.0076
0.0077
0.0078
0.0079
0.0079
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Lot 2 Hy?ragraph

6+ 0 0.0547 0.04 |q | | V|

6+ 1 0.0547 0.04 |[qQ | | | Vi

6+ 2 0.0548 0.04 |Q I | | Vi

6+ 3 0.0548 0.04 |q ! [ | v

6+ 4 0.0549 6.04 Ja [ | ! v
end of computations, total study area = 0.340 (ac.)

Page 7



Lot 2 Routing
FLOOD HYDROGRAPH ROUTING PROGRAM

Copyright (¢) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 06/27/06

I tededrhdodode ke doh ddelodede el HYDROGRAPH INFORMATION *¥%*% Vet v e et

From study/file name: 5914h3.rte

*##wﬂﬁ*ﬂ***ﬁﬂﬂ*ﬂﬂ*wwﬂ*****h*HYDROGRAPH DATAﬁkﬁﬁ##ﬁw#kwﬂﬂ****ﬁﬂﬂ******ﬁ*

Number of intervals = 364

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 1.375 (CF58)
Total volume = 0.055 (Ac.Ft)

status of hydrographs being held in storage

stream 1 Stream 2 Stream 3 Stream 4 Stream §
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
vol (AC.Ft) 0.000 0.000 0.000 0.000 0.000

Heedede e et dededededohe ke drde e Sk hdde e hded ki fd NN h e AN R R ARG R AN RNtk N R d ik h ik il

A o s e B
pProcess From Point/Station 5.300 to Point/station 14.000
vk RETARDING BASEN ROUTING ** %

Program computation of outflow v. depth

CALCULATED "OUTFLOW DATA AT DEPTH = 1.05(Ft.))

Pipe length = 10.44(Ft.) glevation difference = 0.1L(Ft.)
Manning's N = 0.013 No. of pipes = 1
Given pipe size = 6.00(In.

NOTE: Assumin? free outlet flow.

NOTE: Normal flow is prassure flow,
The total friction loss through the pipe dis 1.160(Ft.)
pPipe friction loss = 0.411(Ft.)

Minor friction Toss = 0.749(Ft.) K-factor = 1.50
Calculated flow rate through pipe(s) = 1.114(CFS)
Total outflow at this depth = 1.11(CcFs)

CALCULATED OUTFLOW DATA AT DEPTH = 2.30(Ft.))

Pipe length = 10.44(Ft.) Elevation difference = 0.1L(Ft.)
Manning's N = 0.013 No. of pipes = 1

Given pipe size = 6.00(In.§

NOTE: Assumin? free outlet flow.

NOTE: Normal flow is pressure flow.

The total friction loss through the pipe is 2.405(Ft.)
Pipe friction loss = 0.853(Ft.)

Minor friction Toss = 1.553(Ft.) K-factor = 1.50
Calculated flow rate through pipe(s) = 1.603(CFs)
Total outflow at this depth = 1.60(CFs)

Total number of inflow hydrograph intervals = 364
Hydrograph time unit = 1.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

Initial basin depth = 0.00 (Ft.)
Initial basin storage = 0.00 (Ac.Ft)

Initial basin outflow = 0.00 (CES)



. Lot 2 Routing
Depth vs. Storage and Depth vs. Discharge data:
Basin Degth 5torage outflow  (S-0%dt/2) (5+0%dt/2)

{Ft. {AC.FL) {CFS3) (Ac.Ft) (AC.Ft)
¢.000 0.000 0.000 0.000 0.000
1.085 0.001 1.114 0.000 0.002
2.300 0.002 1.603 0.001 0.003

Graph values: 'I's unit inflow; '0'=outflow at time shown

Time Inflow outflow storage
(Hours) (CFs) (CFs) (Ac.Ft) .0 0.3 0.69 1.03
0.017 0.0L 0.00 0.000 o
0.033 0.01 0.0L 0.000 o
0.050 0.02 0.01 0.000 o
0.067 0.02 0.02 0.000 o
0.083 0.03 0.02 0.000 o
0.100 0.03 0.03 0.000 o
0.117 0.04 0.04 0.000 ©O
0.133 0.04 0.04 0.000 o
0.150 0.04 0.04 0.000 o
0.167 0.04 0.04 0.000 ©
0.183 0.04 0.04 0.000 o
0.200 0.04 0.04 0.000 o
0.217 0.04 0.04 0.600 o
0.233 0.04 0.04 0.000 o©
0.250 0.04 0.04 0.000 o
0.267 0.04 0.04 0.000 ©
0.283 0.04 0.04 0.000 ©
0.300 0.04 0.04 0.000 ©
0.317 0.04 0.04 0.000 ©
0.333 0.04 0.04 0.000 ©
0.350 0.04 0.04 0.000 ©
0.367 0.04 Q.04 0.000 ©
0.383 0.04 0.04 0.000 o
0.400 0.04 0.04 0.000 o
0.417 0.04 0.04 0.000 o
0.433 0.04 0.04 0.000 o
0.450 0.04 '0.04 0.000 o
0.467 0.04 0.04 0.000 o
0.483 0.04 0.04 0.000 o©
0.500 0.04 0.04 0.000 o©
0.517 0.04 0.04 0.000 o©
0.533 0.04 0.04 0.000 o©
0.550 0.04 0.04 0.000 oI
0.567 0.04 0.04 0.000 |o
0.583 0.04 0.04 0.000 |o
0.600 0.04 0.04 0.000 |oO
0.617 0.04 0.04 0.000 |o
0.633 0.04 0.04 Q.00¢ o
0.650 0.04 0.04 0.000 |o
0.667 0.04 0.04 0.000 O
0.683 0.04 0.04 0.000 o
0.700 0.04 0.04 0.000 o
0.717 0.04 0.04 0.000 |oO
0.733 0.04 0.04 0.000 |oO
0.750 0.04 0.04 0.000 |O
0.767 0.04 0.04 0.000 |o
0.783 0.04 0.04 g.000 |o
0.800 0.05 0.05 0.000 o
0.817 0.05 0.05 0.000 |o
0.833 0.05 0.05 0.000 |o
0.850 0.05 0.05 0.000 |[0O
0.867 0.05 0.05 0.000 |o
0.883 0.05 0.05 0.000 |o
0.900 0.05 0.05 0.000 |o
0.917 0.05 0.05 0.000 |o
0.933 0.05 0.05 0.000 |o
0.950 0.05 0.05 0.000 jo
0.967 0.05 0.05 0.000 |o
0.983 0.05 0.05 0.000 |0
1.000 0.05 Q.05 0.000 |0
1.017 0.05 0.05 0.000 |0
1.033 0.05 0.05 0.000 |0
1.050 0.05 0.05 0.000 |0
1.067 0.05 0.05 0.000 jo
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0.04 0.04 0.000
0.04 0.04 0.000
0.04 0.04 0.000
0.04 0.04 0.000
0.04 0.04 0.000
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Feded ek dddedhhdh it edededdd ””""’"*HYDROGRAPH DATA'&‘H’H: Tl fe vt Rfe e dede e R de RN AR h Rk

number of intervals = :
: 1.0 (Min.)
Maximum/Peak flow rate =

Time interval =

Total volume =
Status of hydrographs being held in storage

0.0

367

1.256 (CFS)

55 (Ac.Ft})

Stream 1 Stream 2 Stream 3 Stream 4 Stream 3
Peal (CFs) 0.000

vol {AcC.Ft)

0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

fededrdeddrdededede dedede Sedededede ddededrdedede e fy rd v e e e T Dde G ddedeve e e fe R RN hhhfthh itk
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Lot 3 Hydrograph
San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 version 7.6

Rational method hydrology program based on
San Diego c0unt¥ Flood Control Division 2003 hydrolegy manual
Rational Hydrology Study Date: 06/27/06

wrdRiRERt  Hydrology Study Control Informatign #®wiswiks

Rational hydrology study storm event year is  100.0
English (in-1b) input data uUnits used

Maﬁ data precipitation entered:

6 hour, precipitation(inches) = 3.500
24 hour precipitation(inches) = 6.000
P6/pP24 = 58.3%

san Diego hydrology manual 'C' values used

R e s i B B B N B L e
Process from Point/station 25.300 to Point/Station 25.300
#¥¥% |JSER DEFINED FLOW INFORMATION AT A POINT *%#**

User sqecified '¢' value of 0.560 given for subarea

Rainfall intensit{ {(I) = 7.276(In/Hr) for a 100.0 year storm
user specified values are as Tollows:
TC = 7.22 min. Rain intensity = 7.28(In/Hr)

Total area = 0.340(Aac.} Total runoff = 1.375(cFs)

++++++++++"I'++++'§'+++++++'§-+++++++++++'§~+++++++++‘E—+++++++'i‘++++++++++++++++
Process from Point/Station 25.300 to Point/Station 25.300
Fededede 6 Hou R‘ HYDROGRAPH ¥ ¥*

A B L I o L e R e
Hydrograph Data - Sectien 6, San Diego County Hydrology manual, June 2003

Time of Concentration = 7.22

Basin Area = 0.34 Acres

6 HMour Rainfall = 3.500 Inches

runoff Coefficient = 0.560

Peak Discharge = 1.38 cFs

Time (Min) Discharge (CFS)

0 0. 00
7 0.040
14 0.040
21 0.042
28 0.042
35 0.043
42 0.044
49 0.045
56 0.046
63 0.048
70 0.048
77 0.050
84 0.051
a1 0.053
98 0.054
105 0.057
112 0.058
119 0.061
126 0.062
133 0.065
140 0.067
147 0.072
154 0.074
161 0.079
168 0.082
175 0.089
182 0.094
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Lot 3 Hydrograph

189 0.104
196 0.110
203 ¢.126
210 0.137
217 0.167
224 0.191
231 0.280
238 0.394
245 1.375
2352 0.224
259 0.150
266 0.117
273 0.098
280 0.086
287 0.076
294 0.069
301 0.064
308 0.059
315 0.055
322 0.052
329 0.049
336 0.047
343 0.045
350 0.043
357 0.041
364 0.039

6 ~HOUR STORM
Runoff Hydrograph

Time(h+m) volume Ac.Ft Q{CFS) O G.3 0.7 1.0 1.4
0+ 0 0.6000 0.00 q
0+ 1 0.0000 0.01 q
0+ 2 0.06000 0.01L q
0+ 3 0.0000 0.02 Qq
0+ 4 0.0001 .02 Q
0+ 5 0.0001 0.03 Q
0+ 6 0.0002 0.03 Q
0+ 7 0.0002 0.04 vg
0+ 8 0.0003 0.04 wvQ
0+ 9 0.0003 0.04 wvQ
0+10 0.0004 0.04 wvq
0+11 0.0004 0.04 wvQ
0+12 0.0005 0.04 wvo
0+13 0.0006 0.0 wvo
0+14 0.0006 0.04 vQ
0+15 0.0007 0.04 vQ
0+16 0.0007 0.04 vo
0+17 0.0008 0.04 wvQ
0+18 0.0008 0.04 wvQ
0+19 0.0009 0.04 vq
0+20 0.0009 0.04 vq
0+21 0.0010 0.04 vq
0+22 0.0011 0.04 vq
0+23 0.0011 0.04 vq
0+24 0.0012 0.04 vq
0+25 0.0012 0.04 vq
0+26 0.0013 0.04 vq
0+27 0.0014 0.04 vq
0+28 0.0014 0.04 |q
0+29 0.0015 0.04 |q
0+30 0.0015 0.04 |q
0+31 0.0016 0.04 |Q
0+32 0.0016 0.04 |q
0+33 0.0017 0.04 |Q
0+34 0.0018 0.04 |q
0+35 0.0018 0.04 |Q
0+36 0.0019 0.04 |Q
0+37 0.0019 0.04 |Q
0+38 0.0020 0.04 |Q
0+39 0.0021 0.04 |Q
0+40 0.0021 0.04 |[qQ
0+41 0.0022 0.04 [qQ
0+42 0.0022 0.0 |[qQ
0+43 0.0023 0.04 |[q
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Lot 3 Hydrograph
0.0024 yqrograp
0.0024
(3.0025
0.0026
0.0026
0.0027
0.0027
0.0028
0.0029
0.0028
0.0030
0.0031
0.0031
0.0032
0.0032
0.0033
0.0034
0.0034
0.0035
0.0036
0.0036
0.0037
0.0038
0.0038
0.0039
0.0040
0.0040
¢.0041
(.0042
(.0042
(.0043
0.0044
0.0044
0.0045
0.0046
0.0046
0.0047
0.0048
0.0049
0.0049
0.0050
0.0051
0.0051
0.0052
0.0053
0.0054
0.0054
0.0055
0.0056
0.0057
0.0057
0.0058
0.0059
0.0059
0.0060
0.0061
0.0062
0.0062
0.0063
0.0064
0.0065
0.0066
0.0066
0.0067
0.0068
0.0069
0.0070
0.0070
0.0071
0.0072
0.0073
0.0074
0.0074
0.0075
0.0076
0.0077
0.0078
0.0079
¢.0079

Qv
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0.0080
0.0081
0.0082
0.0083
0.0084
0.0084
0.0085
0.0086
0.0087
0.0088
0.0089
0.0090
0.0091
0.0092
0.0093
0.0093
0.0094
0.0095
0.0096
0.0097
0.0098
0.0099
0.0100
0.0101
0.0102
0.0103
0.0104
0.0105
0.0106
0.0107
0.0108
0.0109
0.0110
0.0111
0.0112
0.0113
0.0114
0.0115
0.0117
0.0118
0.0119
0.0120
0.0121
0.0122
0.0123
0-0124
0.0125
0.0127
0.0128
0.0129
0.0130
0.0131
0.0133
0.0134
0.0135
0.0136
0.0138
0.0139
0.0140
0.0141
0.0143
0.0144
0.0145
0.0147
0.0148
0.0150
0.0151
0.0153
0.0154
0.0155
0.0157
0.0158
0.0160
0.0161
0.0163
0.0165
0.0166
0.0168
0.0170
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6+ O 0.0547 0.04 |Q i
o+ 1 0.0547 0.04 |qQ | |
&+ 2 0.0548 0.04 iq | |
6+ 3 0.0548 0.04 |q | |
6+ 4 0.0549 0.04 |a | | |
End of computations, total study area = 0.340 (ac.)
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Lot 3 Routing

) FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 06/27/06

St fededr ki dededededededededededadededeie HYDROGRAPH INFORMATION Sededefededededededededededede dede ek ke

From study/file name: 5914h3.rte
**#‘+#ﬁff**ﬁ**kﬁk*ﬁ#+ﬂ*fﬁﬂﬁ“HYDROGRAPH DATA++§**ﬂﬂkﬁﬁ*f*ﬁﬁﬂﬂﬂfﬂf e vt el

Number of intervals = 364

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 1.375 (CFs)

Total volume = 0.055 (ac. Ft)
status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

Peak (CFs) 0.000 0.000 0.000 0.000 0.000
vol (AC.Ft) 0.000 0.000 0.000 0.000 0. 000

Fedededrdedede e e Rt de AT KA WA Ll de Bl Ve dede e dede fedededr o frdedodededede e e e de e de e fp e Y de Vo Fode e o e Ve de Yo e Ve fe e e vt

Process from Point/Station 5.300 to Point/station 7.000
#i%%* RETARDING BASIN RQUTING ¥¥w#

Program computation of outflow v. depth

CALCULATED OUTFLOW DATA AT DEPTH = 0.73(Ft.))
Ppipe length = 25.11(Ft.) EEevat1on difference = 6.99(rFt.)
Manning's N = 0.013 No of p1 as =
Given pipe size = 5
NOTE: Assumin? free outEet fiow
NOTE: Normal flow is pressure flow.

The total friction loss through the pipe is 7.720(Ft.)
Pipe friction loss = 5 353(Ft.)
Minor friction Joss = 2.361(Ft.) K-Factor = 1.50
calculated flow rate through pipe(s) = 0.879(CFs)
Total outflow at this depth = 0.88(cFs)
CALCULATED OUTFLOW DATA AT DEPTH e« 1.11FE.))

Pipe 1ength = 25. ll(Ft ) Elevation difference = 6.99(Ft.)
Manning's N = 0,013 No. of pipes = 1
Given pipe size = 4. OO(In ?

NOTE: Assum1n? free outlet flow.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is 8.100(Ft.)
Pipe friction loss = 5.616(Ft.)
Minor friction loss = 2.478(Ft.) K-factor =  1.50
calculated flow rate through pipe{s) = 0.900{CF3s)
Total outflow at this depth = 0.90(CF3)
CALCULATED OUTFLOW DATA AT DEPTH = 1.91(Ft.))

Pipe 1ength = 25.11(Ft.) Elevation difference = 6.99(Ft.)
Manning’s N = 0.013 No. of pipes = 1
Given pipe size = 4.00(In.§

NOTE: Assum1n? free ocutlet flow.

NOTE: Normal flow is pressure flow.
The total friction loss through the pipe 1is 8.900({Ft.)
pipe friction loss = 6 171(Ft.)

Minor friction loss = 722(Ft ) K-facter = 1.50
Ccalculated flow rate through pipe(s) = 0.943(CFs)
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tot 3 Routing

Total outflow at this depth = 0.94(CFS)

Total number of inflow hydrograph intervals = 364
1.000 (Mi

Hydrograph time unit = Min.)

initial depth in storage basin = 0.00(Ft.)

Injtial bagq; depth = ©.00 (Pt
Initial basin storage = 0.00 (ac.Ft)

Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:
Basin Degth Storage outflow  (5-0%dt/2) (s+0¥dt/2)

(Ft. (AC.FL) (CF5) {AC.FL) (AC_Ft)
0.000 0.000 0.000 0.000 0.000
0.730 0.001 0.879 0.000 0.002
1.110 0.002 0.900 0.001 0.003
1.910 0.003 0.943 0.002 0.004

Graph values: 'I'= unit inflow; 'G'=outflow at time shown

Depth

Inflow outflow Storage
(Hours) (CFS) (CFS) {AC.Ft) .0 0.3 0.69 1.03
.017 0.01 0.00 0.000 o
.033 0.01 0.01 0.000 o
.050 0.02 0.01 0.000 o
067 0.02 0.02 0.000 o
.083 Q.03 0.02 0.000 o
100 G.03 0.03 0.000 o©
L117 0.04 0.04 0.000 ¢
.133 0.04 0.04 0.000 o
L150 (.04 0.04 0.000 o
L1867 .04 0.04 0.000 ©
.183 .04 0.04 0.000 o©
200 0.04 .04 0.000 o©
217 0.04 .04 0.000 0
233 0.04 0.04 0.000 0
250 0.04 0.04 0.000 0
267 0.04 0.04 0.000 o
283 0.04 0.04 0.000 ©
300 0.04 0.04 0.000 o
317 0.04 0.04 ¢.000 o
333 0.04 0.04 0.000 o
350 0.04 0.04 0.000 o
367 0.04 0.04 0.000 o
383 0.04 0.04 0.000 o©
400 0.04 0.04 0.000 o
417 0.04 0.04 0.000 o
433 0.04 0.04 0.000 o
450 0.04 0.04 0.000 ©
467 0.04 0.04 0.000 o
483 0.04 0.04 0.000 ©
500 0.04 0.04 0.000 o
517 0.04 0.04 0.000 o
533 0.04 0.04 0.000 o
550 0.04 0.04 0.000 o1
567 0.04 0.04 0.000 o]
583 0.04 0.04 0.000 o]
600 0.04 0.04 0.000 v]
617 0.04 0.04 0.000 [s]
633 0.04 0.04 0.000 o
650 0.04 0.04 0.000 o
667 0.04 0.04 0.000 o
683 0.04 0.04 0.000 o
700 0.04 0.04 0.000 o
717 0.04 0.04 0.000 o
733 0.04 0.04 0.000 |o
750 0.04 0.04 0.000 0
767 0.04 0.04 0.000 |0
783 G.04 0.04 0.000 |o
800 0.05 0.05 0.000 |o
817 (.05 0.05 0.000 |o
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Lot 3 Routing
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Lot 3 Routing
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6.100
6.117
6.133

Lot 3 Routing

0.00 0.01 0.000 o | ! i | 0.01
0.00 0.00 0.000 o | ] | | 0.00
0.00 0.00 0.000 o© | i | | 0.00
****************************HYDROGRAPH DATA#%**#**#***kﬁﬂﬂ*****ﬂ**#***w

Number of intervals = 368

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 0.941 (CFs)

Total volume = 0.055 (Ac.FL)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS} 0.000 0.000 0.000 0.000 0.0600
vol (Ac.Ft) 0.000 0.000 0.000 6.000 0.000

Yededededede f fede o e vede fede s fedetede e e de e dededededede e e e dedrde e d S N fhe W de e dede N S dede e dedde e dedrde e dededede de v

Page 7



Detention Basin Calculations

Lot4



Lot 4 Hydrograph
San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering sofiware, (¢)}1991-2006 version 7.6

Rational method hydrolegy program based on
San Diegoe County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date:; 06/27/06

dedrdededededede e Hyd!"O-IOgy Study Control Information dededede s e de ke

Rational hydrology study storm event year is  100.0
English (in-1b) Tnput data Units used

Maﬁ data precipitation entered:
6 ho i

ur, precipitation(inches) = 3.500
24 hour precipitation{inches) = 6.000
P6/P24 = 58.3%

San Diego hydrology manual *¢' values used

B L e L e s s B s
Process from Point/Station 2.500 to point/station 2.500
®*xE% JSER DEFINED FLOW INFORMATION AT A POINT ##¥%

user seecified '¢' value of 0.500 given for subarea

rRainfall 1ntensit¥ £y = 7.969(In/Hr) for a  100.0 year storm
User specified values are as follows:

TC = 6.27 min. Rain intensity = 7.97{In/Hr)

Total area = 0.200(ac.) Total runoff = 0.810(CFS)

L A A 2 e S
Process from Point/station 2.500 to Point/station 2.500
*EEE § HOUR HYDROGRAPH ** ¥

L L
Hydrograph pata - Section 6, San Diego County Hydrolegy manual, June 2003

Time of Concentration = 6.27

Basin Area = 0.20 Acres

6 Hour Rainfall = 3.500 Inches

Runoff coefficient = 0.500

Peak Discharge = 0.81 cFs

Time (M1n) Discharge {CFS)

0 0.000
6 0.021
12 0.021
18 0.022
24 0.022
30 g.022
36 0.023
42 0.023
48 0.023
54 0.024
60 0.024
66 0.025
72 0.026
78 0.026
84 0.027
90 0.028
96 0.028
102 0.029
108 0.030
114 ¢.031
120 0.031
126 0.033
132 0.034
138 0.035
144 0.036
150 0.038
156 0.039
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tot 4 Hydrograph

162 0.041
168 0.043
174 0.046
180 0.048
186 0.052
192 0.054
198 6.060
204 0.064
210 0.073
216 ¢.079
222 0.097
228 0.111
234 0.162
240 0.229
246 0.810
252 0.130
258 0.087
264 0.068
270 0.057
276 0.050
282 0.044
288 0.040
294 0.037
300 0.034
306 0.032
312 0.030
318 0.029
324 0.027
330 0.026
336 0.025
342 0.024
348 0.023
354 0.022
360 0.021
366 0.021

6 -HOUR STORM

TimeCh+m) volume Ac.Ft QC(CES) O 0.2 0.4 0.6 0.8
0+ O 0.0000 0.00 Q
0+ 1 0.0000 0.00 @
0+ 2 0.0000 0.01 q
0+ 3 0.0000 0.01 q
0+ 4 0.0000 0.01 q
0+ 5 0.0001 0.02 q
0+ 6 0.0001 0.02 wvQ
0+ 7 0.0001 0.02 vg
0+ 8 0.0002 0.02 vg
0+ 9 0.0002 0.02 vo
0+10 0.0002 0.02 wvo
0+11 0.0002 0.02 wvqQ
0+12 0.0003 0.02 wvQ
0+13 0.0003 0.02 v
0+14 0.0003 0.02 v
0+15 0.0004 0.02 wvQ
0+16 0.0004 0.02 wvQ
0+17 0.0004 0.02 wvq
0+18 0.0005 0.02 wvq
0+19 0.0005 0.02 vq
0+20 0.0005 0.02 wvq
0+21 0.0005 0.02 vg
0+22 0.0006 0.02 wvg
0+23 0.0006 0.02 wvg
0+24 0.0006 0.02 vo
0+25 0.0007 ¢.02 wvg
0+26 0.0007 0.02 wvg
0+27 0.0007 0.02 wvQ
0+28 0.0008 0.02 |q
0+29 0.0008 0.02 |aq
0+30 0.0008 0.02 |Q
0+31 0.0008 0.02 |q
0+32 0.000% 0.02 |Q
0+33 0.0009 0.02 |Q
0+34 0.0009 0.02 la
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Lot 4 Hydrograph
0.0038 yqrograp
0.0039
0.0039
0.0039
0.0040
0.0040
0.0041
0.0041
0.0042
0.0042
0.0043
0.0043
0.0043
0.0044
0.0044
0.0045
0.0045
0.0046
0.0046
0.0047
0.0047
0.0048
0.0048
0.0049
0.0049
0.0049
0.0050
0.0050
0.0051
0.0051
0.0052
0.0052
0.0053
0.0053
0.0054
0.0055
0.0055
0.0056
0.0056
0.0057
0.0057
0.0058
0.0058
0.0059
0.0059
0.0060
0.0060
0.0061
0.0062
0.0062
0.0063
0.0063
0.0064
0.0064
0.0065
0.0066
0.0066
0.0067
0.0067
0.0068
0.0069
0.0069
0.0070
(.0071
0.0071
0.0072
0.0073
0.0073
0.0074
0.0075
0.0075
0.0076
0.0077
0.0077
0.0078
0.0079
0.0080
0.0080
0.0081
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Lot 4 Hydrograph

3+13 0.0082 0.06 Q v

3+14 0.0083 0.06 Q v

3+15 0.0084 0.06 Q v

3+16 0.0084 0.06 Q %

3+17 0.0085 0.06 Q v

3+18 0.0086 .06 Q v

3+19 0.0087 .06 Q v

3+20 0.0088 0.06 Q v

3+21 0.0088 0.06 Q v

3+22 0.0089 0.06 Q \

3+23 0.0090 0.06 Q v

3+24 6.0091 0.06 Q Y

3425 0.0092 0.07 Q V'

3426 0.06093 0.07 Q \'

3+27 0.0094 0.07 Q \%

3+28 0.0095 0.07 Q v

3+29 0.0096 0.07 Q v

3+30 0.0097 0.07 Q v

3+31 0.0098 0.07 Q v

3+32 0.0099 0.08 q v

3+33 0.0160 0.08 Q v

3+34 0.0101 0.08 Q v

3+35 0.0102 0.08 Q v

3+36 0.0103 0.08 Q A

3+37 0.0104 0.08 Q \

3+38 0.0106 0.09 Q v

3+39 0.0107 0.09 Q v

3+40 0.0108 0.09 Q v

3+41 0.0109 0.09 Q v

3+42 0.0111 0.10 Q v

3+43 0.0112 0.10 Q v

3+44 0.0113 0.10 Q \Y%

3+45 0.0115 0.10 Q Y

3+46 0.0116 0.11 Q '
3+47 0.0118 0.11 Q v
3+48 0.0119 0.11 Q v
3+49 0.0121 0.12 Q v
3+50 0.0123 0.13 Q v
3451 0.0125 0.14 Q \%
3+52 0¢.0127 0.15 Q v
3+53 0.0129 0.15 Q

3+54 0.0131 0.16 Q v
3455 0.0133 0.17 Q v
3+56 0.0136 0.18 Q v
3+57 0.0139 0.20 Q \
3+58 0.0141 0.21 Q v
3+59 0.0144 0.22 Q v
4+ 0 0.0148 0.23 Q v
4+ 1 0.0152 0.33 Q v
4+ 2 0.0158 0.42 Qv
4+ 3 0.0165 0.52 \Y
4+ 4 0.0173 0.62 v
4+ 5 0.0183 6.71 v
4+ 6 0.0194 6.81 v
44 7 0.0204 0.70

4+ 8 0.0212 0.58

44+ 9 0.0219 (.47 Q
4+10 0.0223 0.36 Q
4+11 0.0227 0.24 Q

4412 0.0229 Q.13 Q

4413 0.0230 0.12 Q

4+14 0.0232 0.12 Q

4415 0.0233 0.1%L Q

44+16 0.0235 0.10 Q

4417 0.0236 .09 Q

4+18 0.0237 .09 Q

4419 0.0238 0.08 Q

4420 0.0240 .08 Q

4+21 0.0241 0.08 Q

4422 0.0242 0.67 Q

4+23 0.0243 0.07 Q

4+24 0.0244 0.07 Q

4+25 0.0245 0.07 Q

4+26 0.0245 0.06 Q

4427 0.0246 0.06 Q

4+28 0.0247 0.06 Q

4+29 0.0248 0.06 Q

4+30 0.0249 0.06 Q

4+31 0.0249 0.06 Q
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Lot 4 Hydragraph

5+51 0.0286 0.02 Q
5+52 0.0286 0.02 Q
5+53 0.0286 0.02 Q
5+54 0.0287 0.02 Q
5455 0.0287 0.02 Q
5+56 0.0287 0.02 Q
S+57 0.0287 0.02 |q
5458 0.0288 0.02 la
5459 0.0288 0.02 |aq
6+ 0 0.0288 0.02 |qQ
6+ 1 0.0289 .02 |aq
6+ 2 0.0289 .02 |aq
6+ 3 0.0289 0.02 |a
6+ 4 0.0289 0.02 |a
6+ 5 0.0290 0.02 |o
6+ 6 0.02580 0.02 |aQ
end of computations, total study area = 0.200 (Ac.)
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Lot 4 Routing
FLOOD HYDROGRAPH ROUTING PROGRAM

Copyright (c} CIVILCADD/CIVILDESIGN, 1989 - 2005
study date: 06/20/06

Il el ddede e e dede e dedede e HYDROGRAPH INFORMATION #dveiededdededededrfdededededodetoicds

From study/file name: 5914h2.rte

Fded il v Nt de ek d itk td TdedeRhe R kdedhdddedefdhdeddedede e didede
HYDROGRAPH DATA

number of intervals = 366

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 0.810 (CFs)
Total volume = 0.029 (AC.Ft)

status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
peak (CFS) 0.000 0.000 0.000 0.000 0.000
vol (AC.Ft) 0.000 0.000 0.000 0.000 0.000

dedrdededededefrdede e ket dode e dede e dede e Vet Ao e w G R BV R AN R DRk dde T f St h hh ke deddehdrdedrdedededefe e e n

G B e S o e R
Process from pPoint/station 2.500 to peint/Station 3.100
wkdd RETARDING BASIN ROUTING ¥r#wr

Program computation of outflow v. depth

CALCULATED "QUTFLOW DATA AT DEPTH = 1.05(Ft.})
Pipe length = 9.24(rFt.) Elevation difference = 0.10(Ft.)
Manning's N = 0.013 No. of pipes = 1
Given pipe size = 3.00(In.€
NOTE: Assumin? free outlet flow.
NOTE: Normal flow <is pressure flow.
The total friction Joss through the pipe is 1.150(Ft.)
Pipe friction loss = 0.633(Ft.)
Minor friction loss = 0.517(Ft.) K-factor = 1.50
Calculated flow rate through pipe(s) = 0.231(CFs)

Total outflow at this depth = 0.23(cFs)

CALCULATED QUTFLOW DATA AT DEPTH = L.61(Ft.))
pipe length = 9.24(Ft.) Elevation difference = 0.10(Ft.)
Manning's N = 0.013 No. of pipes = 1
Given pipe size = 3.00(In.§
NOTE: Assum1n? free outlet flow.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is 1.710(Ft.)
pipe friction loss = 0.942(rt.)
Minor friction loss = 0.769(Ft.D> K-factor = 1.50
caiculated flow rate through pipe(s) = 0.282(CFs)

Total outflow at this depth = 0.28(CFs)

CALCULATED OUTFLOW DATA AT DEPTH = 2.16(Ft.)}
Pipe length = 9.24(rFt.) Elevation difference = 0.10(rt.)
Manning's N = 0.013 No, of pipes = 1
Given pipe size = 3.00(In.)
NOTE: Assumin? free outlet flow.
NOTE: Normal Flow is pressure flow.
The total friction Toss through the pipe is 2.260(Ft.)
Pipe friction loss = 1.245(Ft.)
Minor friction Toss = 1.017(Ft.) K-Factor =  1.50
calculated flow rate through pipe(s) = 0.324(CFS)
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Time Inflow outflow Storage Depth
(Hours) (CFs) (CF5) (ac.Ft) .0 0.2 0.41 0.61 0.81 (Ft.)
0.017 0.00 0.00 0.000 o .00
0.033 0.01 0.00 0.000 o
0.050 0.01 0.00 0.000 o©
0.067 .01 0.01 0.000 o©
0.083 0.02 0.01 0.000 ©
0.100 0.02 0.01 0.000 o
0.117 0.02 0.01 0.000 ©
0.133 0.02 0.02 0.000 o
0.150 0.02 0.02 0.000 ©
0.167 0.02 0.02 0.000 o©
0.183 (.02 0.02 0.000 o©
0.200 .02 0.02 0.000 o0
0.217 0.02 0.02 0.000 o
0.233 0.02 0.02 0.000 o
0.250 0.02 0¢.02 0.000 0
0.267 0.02 .02 0.000 ©
0.283 0.02 (.02 0.000 ©
0.300 0.02 .02 6.000 0
0.317 0.02 0.02 0.000 o
0.333 0.02 0.02 0.000 0O
0.350 0.02 ¢.02 0.000 o
0.367 0.02 .02 0.000 ©
0.383 0.02 0.02 0.000 o
0.400 0.02 0.02 0.000 o
6.417 0.02 0.02 0.000 o
0.433 0.02 0.02 0.000 o
0.450 0.02 0.02 0.000 ©
G.467 0.02 0.02 0.000 ©
0.483 0.02 0.02 0.000 ©
0.500 0.02 0.02 0.000 o
0.517 0.02 0.02 0.000 o
0.533 0.02 0.02 0.000 o
0.550 0.02 0.02 0.000 o
0.567 0.02 0.02 0.000 o

Lot 4 Routing

Total outflow at this depth = 0.32(CFs)
CALCULATED OUTFLOW DATA AT DEPTH = 3.24(Ft.))
Pipe length = 9.24(Ft.) Elevation difference = 0.10(Ft.)

Manning's N = 0.013 No. of pipes = 1
Given pipe size = 3.00(Zn.)
NOTE: Assumin? free outlet flow.
NOTE: Normal flow is pressure Tlow.
The total friction loss through the pipe is 3.340(Ft.)
pipe friction loss = 1.840(Ft.)
Minor friction loss = 1.503(Ft.) K-factor = 1,50
calculated flow rate through pipe(s) = 0.394(CF3)

total outflow at this depth = 0.39(CF5}

Total number of inflow hydrograph intervals = 366
Hydrograph time unit = 1.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)

Initial basin depth = 0.00 (Ft.>
Initial basin storage = 0.00 (Ac.Fr)

Initial basin outflow = 0.00 (CF3%)

Depth vs. Storage and pepth vs. Discharge data:
Basin Degth Storage outflow  (S-0%dt/2) (5+0*dt/2)

(Ft. (AC.Ft) (CFs) (AC.FL) (AC.FL)
0.000 0.000 0.000 0.000 0.000
1.050 0.001 0.231 0.001 0.001
1.610 0.002 0.282 0.002 0.002
2.160 0.003 0.324 0,003 0.003
3.240 0.004 0.394 0.004 0.004

Graph valués: 'I'= unit inflow; *0'=outflow at time shown
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Lot 4 Routing
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Number of intervals =
1.0 (in.)
Maximum/Peak flow rate =
Total volume =

Time interval =

status of hydrographs being held in storage
Stream 1 Stream 2

Peak (CFS)
vol (AC.Ft)

0.000
0.000

0.000
0.000

377

0.403 (CFs
0.029 (ac.Frr)

0.000
0.000

0.000
0.000

Stream 3 Stream 4 Stream 5

0.000
0.000

dededodrdededede S dedefrdedede dedode Fededededrde Ve dede fedede e e dede e dede o dededededede st e de e e we B Ve Ve dede e dede e dede e Ve fe de e v e
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Lot 5 Hydrograph
san Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 version 7.6

Rational method hydrology program based on
San Diego c0unt% Flood Control Division 2003 hydrology manual
Rational Hydrology Study pDate: 06/27/06

Frirknsit  Hydrology Study Control Information wwswwwias

Rational hydrology study storm event year is  100.0
english (in-1b} input data units used

Maﬁ data precipitation entered:
5 ho 01

ur, precipitation{inches) = 3.500
24 hour precipitation(inches) = 6.000
P6/P24 = 58.3%

san Diege hydrology manual ‘c' values used

L0002 a2 R S B
Process from Point/station 2.500 to point/station 2.500
*EE% USER DEFINED FLOW INFORMATION AT A POINT &+

uUser specified 'C' value of 0.500 given for subarea

Rainfall intensity (I) = 7.969(In/Hr) for a  100.0 year storm
User specified values are as follows:

TC = 6.27 min. Rain dintensity = 7.97(In/Hr)

Total area = 0.340(Aac.) Total runoff = 1.450(CFs)

I B G B s N S GG
Process from Point/Station 2.500 to Point/station 2.500
*I¥% 6 HOUR HYDROGRAPH *¥w

fe e oot
........... LIS TN S0t M 2 Ml e it mh e i e e i M B M i i e e 2 At A e e ol 2t 2t e ke e o i o i a2

Hydrograph Data - Section 6, San Diego County Hydrology wanual, June 2003

Time of Concentration = 6.27
Basin Area = 0.34 Acres
6 Hour Rainfall = 3,500 Inches
Runoff coefficient = 0.500

peak Discharge = 1.45 cFs
Time (Min) Discharge (CF$)

0 0.000
6 0.035
12 0.036
18 0.037
24 0.037
30 0.038
36 0.038
42 0.039
48 (0.040
54 0.041
&0 0.042
66 0.043
72 0.043
78 0.045
84 0.045
90 0.047
96 0.048
102 0.049
108 0.050
114 0.052
120 0.053
126 0.056
132 0.057
138 0.0860
144 0.061
150 0.065
156 0.066
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Lot 5 Hydrograph

162 0.071
168 0.073
174 0.078
180 6.081
186 0.088
192 0.092
198 0.102
204 0.105
210 0.125
216 0.135
222 0.165
228 0.188
234 0.276
240 0.389
246 1.450
252 0.221
258 0.148
264 0.116
270 0.097
276 0.084
282 0.075
288 0.068
294 0.063
300 0.058
306 0.055
312 0.051
318 0.049
324 0.046
330 0.044
336 0.042
342 0.040
348 0.039
354 0.038
360 0.036
366 0.035

B R G G E o I I S oLt Tl ST O S SRS SN AE S TS UP S SN TR SRS
6 -HOUR STORM
Runoff Hydrograph

TimeCh+m) volume Ac.Ft  Q(CFS) © 0.4 0.7 1.1 1.5
0+ 0 0.0000 0.00 @
0+ 1 0.0000 0.01 q
0+ 2 0.0000 0.01 @
0+ 3 0.0000 0.02 @
0+ 4 0.0001 0.02 q
0+ 5 0.0001 0.03 @
0+ 6 0.0002 0.04 o
0+ 7 0.0002 0.04 @
0+ 8 0.0003 0.04 ¢
0+ 9 0.0003 0.04 0@
0+10 0.0004 0.04 0
0+11 0.0004 .04 0
0+12 0.0005 0.04 @
0+13 0.0005 0.04 Q@
0+14 .0006 0.04 ¢
0415 0.0006 0.04 wvQ
0+16 0.0007 0.04 wvq
0+17 0.0007 0.04 wvq
0+18 0.0008 0.04 vg
0+19 0.0008 0.04 wvQ
0+20 0.0009 0.04 wvo
0+21 0.0009 0.04 wvQ
0+22 0.0010 0.04 wvQ
0+23 0.0010 0.04 wvq
0+24 0.0011 0.04 wvq
0+25 0.0011 0.04 wvq
0+26 0.0012 0.04 wvq
0+27 0.0012 0.04 wvq
0+28 0.0013 0.04 |q
0+29 0.0013 0.04 |aq
0+30 0.0014 0.04 |q
0+31 0.0014 0.04 |qQ
0+32 0.0015 0.04 |[Q
0+33 0.0015 0.04 |q
0+34 0.0016 0.04 |q
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0+35

0.0016
0.0017
0.0018
0.0018
0.0019
0.0019
0.0020
0.0020
0.0021
0.0021
0.0022
0.0022
0.0023
0.0023
0.0024
0.0025
0.0025
0.0026
0.0026
0.0027
0.0027
6.0028
6.0029
0.0029
0.0030
0.06030
¢.0031
¢.0031
0.0032
0.0033
0.0033
0.0034
0.0034
0.0035
0.0036
0.0036
0.0037
0.0037
0.0038
0.0039
0.0039
0.0040
0.0040
0.0041
0.0042
0.0042
0.0043
0.0043
0.0044
0.0045
0.0045
0.0046
0.0047
0.0047
0.0048
0.0049
0.0049
0.0050
0.0050
0.0051
0.0052
0.0052
0.0053
0.0054
0.0054
0.0055
0.0056
0.0056
0.0057
0.0058
0.0059
0.0059
¢.0060
¢.0061
¢.0061
0.0062
0.0063
0.0063
0.0064

o Roe Roe N Jone Jooe Jots Jon Joow Jon Lo Jotn Jots Jor Fes fos Jow Jow o fuw Jow oo v o J o s J e s e o s f o f o s J e o Yo R e R Reb B Rl wlofelelalalalolelolololololalalafafalalalwlvi vl vl wlnl el el el e L L o)
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Lot 5 Hydrograph

S+51 0.0492 0.04 |qQ
5+52 0.0492 0.04 |Q
5+53 0.0493 0.04 |Q
5+54 0.0493 0.04 Q
5+55 0.0494 0.04 Q
5+536 0.0494 0.04 Q
5+57 0.0495 0.04 Q
5+58 0.0495 0.04 Q
5+59 0.0456 0.04 Q
&+ O 0.0496 0.04 Q
6+ 1 0.0497 0.04 Q
6+ 2 (.0497 0.04 q
6+ 3 0.0498 0.04 qQ
6+ 4 0.0498 0.04 q
6+ 5 0.0499 0.04 q
6+ 6 0.0499 0.04 q
eEnd of computations, total study area = 0.340 (ac.)
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tot 5 Routing

. FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (¢} CIVILCADD/CIVILDESIGN, 1989 - 2005
study date: 06/27/06

Tededededode dededededodede dedede dedede et HYDROGRAPH INFORMATION dededede vt dedede G e Fode e v e dede et

From study/file name: 3914hl.rte
#**%**#ﬁ*ﬂ**ﬂ*#ﬁﬁ*ﬁ****#ﬁ#*%HYDROGRAPH DATA**ﬁ*ﬁ******ﬂ##ﬂw****ﬂﬁ**ﬂw**
nNumber of intervals = 366
Time interval = 1.0 (Min.)
Maximum/Peak flow rate = 1.450 (CFs)
Total volume = 0.050 (Ac. Ft)
Status of hydrographs being held in storage
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

peak (cCFs) 0.000 0.000 0.000 0.000 0.000

vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
dedededededede dede dede S dr Yo e de o fode W Sk Ao dededede de e de e Se dode e dede dede dedededrde e S d fode de Ve W Yo de Ve e We de e de T de et de dr e ke
Process from Point/station 2.500 to POTnt/StatTDH 4,400

whik RETARDING BASIN ROUTING ###*

Program computation of outflow v. depth

CALCULATED "QUTFLOW DATA AT DEPTH = 1.06(Ft. 1)
Pipe 1en th = 26.46(Ft.) E1evat1on difference = 7.40(Ft.)
Manning' 5 N = 0.013 No of pipes =
Given pipe size = 00(In. ?
NOTE: Assum1n? outlet depth at soffit of outlet.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is B.127(Ft.)
pipe friction Tloss = 5 730(CFt.)
Minor friction loss = 2.399(Ft.) kK-factor = 1.50
calculated flow rate through pipe(s) = 0.886(CFs)
Total outflow at this depth = 0.89(CFs)
CALCULATED OUTFLOW DATA AT DEPTH = 1.60(Ft.D)
Pipe 1ength = 26.46(Ft.) Elevation difference = 7.40(Ft.)
Manning's N = 0.013  No. of pipes = 1
Given pipe size = 4.00(zn.
NOTE: Assumfn? outlet depth at_soffit of cutlet.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is 8.667(Ft.)
pipe friction Toss = 6 111(Ft.)
Minor friction loss = 558(Ft ) K-factor = 1.50
calculated flow rate through pipe(s) = 0.915(CFS)
Total outflow at this depth = 0.91¢CFrs)
CALCULATED OUTFLOW DATA AT DEPTH = 2.80(Ft.))
Pipe 1ength = 26.46(Ft.) E1evat1on difference = 7.40(Ft.)

Manning's N = 0.013 No of p1 as =
Given pipe size = ?

NOTE: Assum1n? outlet depth at soffit of outlet.
NOTE: Normal flow is pressure flow.

The total friction loss through the pipe is 9.867(Ft.)
Pipe friction loss = 957 (Ft.)

Minor friction loss = 2 912(Ft.) K-factor =  1.50
Calculated flow rate through pipe(s) = 0.976(CFs)
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Lot 5 Routing

Total outflow at this depth = 0.98(cF3s)

total number of inflow hydrograph intervals = 366
Hydrograph time unit = 1,000 (Min.)

Initial depth in storage bhasin = 0.00(Ft.)

Initial basin depth = 0.00 (Ft.) N )
Initial basin storage = 0.00 (Ac.Ft)

Initial basin outflow = 0.00 {(Ckrs)

Depth vs. Storage and bepth vs. Discharge data:

Basin Depth Storage outflow  (s-0%dt/2) (5+0%dt/2)
(Ft.? (AC.Ft) {CFs) (AC.Ft) (AC.FL)
0.000 0.000 0.000 0.000 0.000
1.060 ¢.001 0.886 {.000 0.002
1.600 0.002 0.915 0.001 0.003
2.800 0.003 0.976 0.002 0.004

Graph values: 'I'= unit inflow; '0'=outflow at time shown

Inflow outflow Storage
(CFs) (CFs3) (ac.Ft) .0 0.4 0.72 1.09
.0.01 0.00 0.000 ©
0.01 0.01 0.000 o©
0.02 0.01 0.000 o
0.02 0.02 0.000 0
0.03 0.02 0.000 o
0.04 0.03 6.000 o
0.04 0.03 06.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 ‘0.04 0.000 o
0.04 0.04 0.000 ©
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.600 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o©
0.04 0.04 0.000 o©
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o©
0.04 0.04 0.000 ©
0.04 0.04 0.000 ©
0.04 0.04 0.000 ©
0.04 0.04 0.000 o©
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
.04 0.04 0.000 o
.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o
0.04 0.04 0.000 o©
0.04 0.04 0.000 o©
0.04 0.04 0.000 o
0.04 0.04 0.000 o©
0.04 0.04 0.000 0
0.04 0.04 0.000 o
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Lot 5 Routing

0.04 0.04 0.000 o [ | | 0.04
0.00 0.02 6.000 o | | | | 0.03
0.00 0.01 0.000 o | | | | 0.01
0.00 0.00 0.000 o | | | | 0.00
0.00 0.00 0.000 o | | | | 0.00
**#*ﬁ**ﬂ*ﬂﬂﬁﬁ*ﬁﬁ**#ﬁ*#*ﬁ**#*HYDROGRAPH DATA**ﬂ*kﬂ#**#ﬂ*#k##*ﬂﬂw*****ﬂ*ﬂ

Number of intervals = 370

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 0.972 (CFs)

Total volume = 0.050 (Ac.Ft)

status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream §
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
vol (AC.FL) 0.000 0.000 0.000 0.000 0.000

TR RN e kdededek dedrdesedededededededede e e e de e e e e e e e fe e NN dede e de e e de v e e e de e tedede st de dedeve i
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Detention Basin Calculations
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Lot 6 Hydrograph
san biego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2006 version 7.6

Ratienal method hydrology program based on
San Diego Countg Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 06/27/06

Fededrdededdedek Hydr01°gy Study Control Information ffefkdsdnin

Rational hydrology study storm event year is  100.0
English {in-1b) Jnput data units used

Maﬁ data precipitation entered:
6 Fo 1p1

ur, precipitation(inches) = 3.500
24 hour precipitation(inches) = 6.000
P6/P24 = 58.3%

San Diego hydrology manual 'C' values used

R A E A sk R e e e Y
Process from Point/Station 7.000 to point/station
*%%% JSER DEFINED FLOW INFORMATION AT A POINT Y%

User specified 'C' value of 0.540 given for subarea

rainfall intensity (I) = 9.210CIn/Mr) for a  100.0 vear storm
User specified values are as follows:

TC = 5.01 min. Rain intensity = 9.21(In/Hr)

Total area = 0.260(Ac.) Total runoff = 1.310(CFs)

R e B o B
process from Point/station 7.000 to pPoint/station 7.000
e 6 HOUg HYDROGRAPH Fedede s

Rl I L
Hydrograph Data - Section 6, San Diego County Hydrology manual, June 2003

Time of Concentration = 5.01

Basin Area = 0.26 Acres

6 Hour Rainfall = 3.500 Inches

Runoff Coefficient = 0.540

Peak Discharge = 1.31 CFs

Time (Min) Discharge (CFS)

0 0.000
5 0.029
10 0.030
15 0.030
20 0.030
25 0.031
30 0.031
35 0.032
40 0.032
45 0.033
S0 0.033
55 0.034
60 0.034
65 0.035
70 0.036
75 0.037
80 0.037
85 0.038
20 0.039
95 0.040
100 0.040
105 0.042
110 0.042
115 0.044
120 0.044
125 0.046
130 0.047
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Lot 6 Hydrograph

135 0.049
140 0.050
145 0.052
150 0.053
155 0.056
160 0.057
165 0.060
170 0.062
175 0.066
180 0.068
185 0.073
190 0.075
195 0.082
200 0.086
205 0.095
210 0.101
215 0.116
220 0.125
225 0.153
230 0.175
235 0.256
240 0.361
245 1.310
250 0.206
255 0.138
260 0.108
265 0.090
270 0.078
275 0.070
280 0.064
285 0.058
290 0.054
295 0.051
300 0.048
305 0.045
310 0.043
315 0.041
320 0.039
325 0.038
330 0.036
335 0.035
340° 0.034
345 0.033
350 ¢.032
355 ¢.031
360 ¢.030
365 ¢.029

6 ~-HOUR STORM
Runoff Hydrograph

Time(h+m) volume Ac.Ft Q(CFS) 0 0.3 0.7 1.0 1.3
0+ © 0.6000 0.00 q
0+ 1 0.06000 0.01 q
0+ 2 0.0000 0.01 q
O+ 3 0.0000 0.02 q
O+ 4 0.0001 0.02 q
0+ 5 0.0001 0.03 q
0+ 6 0.0002 0.03 q
O+ 7 0.0002 0.03 @
O+ 8 0.0002 0.03 @
0+ 9 0.0003 0.03 @Q
0+10 0.0003 0.03 @
0+11 0.0004 0.03 @Q
0+12 0.0004 0.03 q
0+13 0.0004 0.03 @
0+14 0.0005 0.03 ¢Q
0+15 0.0005 0.03 qQ
0+16 0.6006 0.3 Q
0+17 0.0006 0.03 q
0+18 0.0007 0.03 q
0+19 0.0007 0.03 ¢
0+20 0.0007 0.03 ¢
0+21 0.0008 0.03 ¢
0+22 0.0008 0.03 ¢

pPage 2



0.0009
0.0009
0.0009
0.0010
0.0010
0.0011
0.0011
0.0012
0.0012
0.0013
0.0013
0.0013
0.0014
0.0014
0.0015
G.0015
0.0016
¢.0016
0.0016
¢.0017
¢.0017
0.0018
0.0018
0.0019
0.0019
0.0020
0.0020
0.0021
0.0021
0.0021
0.0022
0.0022
0.0023
0.0023
0.0024
0.0024
0.0025
0.0025
0.0026
0.0026
0.0027
0.0027
0.0028
0.0028
0.0029
0.0029
0.0030
0.0030
0.0031
6.0031
0.0032
0.0032
0.0033
0.0033
0.0034
0.0034
0.0035
0.0035
0.0036
0.6036
0.0037
0.0037
0.0038
0.0038
0.0039
0.0039
0.0040
0.0040
0.0041
0.0041
0.0042
0.0043
¢.0043
0.0044
G.0044
.0045
¢.0045
(¢.0046
.0046
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Lot 6 Hydrograph

Q \%
Q \
Q \
Q \Y
Q \Y)
Q Y
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q Y
Q v
Q v
Q v
Q v
Q Y%
Q v
Q v
Q \%
Q \Y
Q \
Q \%
Q \%
Q \Y
Q Y
Q v
Q v
Q v
Q v
Q \
Q \
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q v
Q \%
Q %
Q Y
Q Y
Q v
Q v
Q
Q Y
Q v
Q v
Q v
Q \Y%
Q
v
v
v
Q
Q
Q
Q
o]
Q
Q
Q
Q
Q
Q
Q
Q

Page 5

<<<<<<<<<<

<




4+20
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.0366
.0367

.0373
.0373
.0374
.0375
.0375
.0376
.0377
.0377
.0378
.0379
.0379
.0380
.0381
.0381
.0382
.0382
.0383
.0384
.0384
.0385
.0385
.0386
-0386
.0387
.0387
.0388
.0389
.0389
-0390
-0390
.0391
.0391
.0392
.0392
.0393
.0393
.0394
.0394
.0395
.0395
.0396
.0396
.0397
.0397
.0398
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5+39 0.0398 0.
5+40 0.0399 0.
5+41 0.0399 0.
5+42 0.0399 0.
5+43 0.0400 0.
S+44 0.0400 0.
S+45 0.0401 0.
5+46 0.0401 0.
5+47 0.0402 0.
5+48 0.0402 0.
5+49 0.0403 0.
5+50 0.0403 0.
5+51 0.0403 0.
5+52 0.0404 G.
5453 0.0404 0.
5+54 0.0405 0.
3455 0.0405 0.
3456 0.0406 0.
5457 0.0406 0.
5458 0.0406 0.
5+59 0.0407 0.
6+ 0 0.0407 0.
6+ 1 0.0408 0.
6+ 2 0.0408 0.
6+ 3 0.0408 0.
6+ 4 0.0409 0.
6+ 5 ¢.0409 0.

End of computations,

Lot 6 Hydrograph
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total study area = 0.260 (ac.)

Page 7




Lot 6 Routing
FLOOD HYDROGRAPH ROUTING PROGRAM

Copyright (¢} CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 06/21/06

dfRdededede dedededede ke dedededededede et HYDROGRAPH INFORMATION dedededidededededededededededrde de e dede de i

From study/file name: 5914h5.rte

sededededededododede dede Ve dete de Sede e de e S dedr e e he ks dededsde ke dedededededesededede e T B K wd KR dd s
HYDROGRAPH DATA

Number of intervals = 365

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 1.310 (CFs)
Total volume = 0.041 (Ac.Ft)

status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
peak (CFs) 0.000 0.000 0.000 0.000 0.000
vol (AC.Ft) 0.000 0.000 0.000 0.000 0.000

dedeedededefede ke d e S R A B hT A E RN v d e deded e dde e e e dededrdrdede et e v h BN RN R N Sew AT uGN %

Process fram Point/Station 47. 000 to Point/station 48.000
#%%% RETARDING BASIN ROUTING ¥¥#¥¥

Program computation of outflow v. depth

CALCULATED 'OUTFLOW DATA AT DEPTH = 1.05CFt.))

Pipe 1en th = 18.94(Ft.)  Elevation difference = 5.30(Ft.)
Manning's N = 0.013 nNo. of pipes = 1
Given pipe size = 4.00(In.§

NOTE: Assum1n? free outlet flow.
NOTE: Normal flow is pressure flow.
The total friction loss through the pipe s 6.355(Ft.)
Pipe friction loss = 4 009(Ft.)
Minor friction loss = 34S(Ft ) K-factor = 1.50
calculated flow rate through pipe(s) = 0.876(CFs)
Total outflow at this depth = 0.88(cFs)
CALCULATED QUTFLOW DATA AT DEPTH = 2.38(Ft.))

Pipe 1ength = 18.94(Ft.) E?evatuon difference =  5.30(Ft.)
Manning’s N = 0.013 No. of pipes =

Given pipe size = 4.00(zn. ?

NOTE: Assum1n? free outlet flow.

NOTE: Normal flow is pressure flow.
The total friction loss through the pipe is 7.680(Ft.)
fipe friction loss = 4. 845(Ft.)

Minor friction loss = 2.834(Ft.) K-factor = 1.50
calculated flow rate through pipe(s) = 0.963(CFs)
Total outflow at this depth = 0.96(CFs)

Total number of inflow hydrograph 1§terva1s = 365

Hydrograph time unit = 1.000 (Min
Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

0.00 (Ac.Ft)
0.00 {CFs)

Initial basin storage
Initial basin outflow




Time

MM OOoOOoOOoOOoOOoOOOOOOOOOOOOOOOCCOOCCOoOOOoOoOOOCOOOOOOOOOOOOOOO000OoOooo0

(Hours)

017
.033
.050
. 067
.083
.100
.117
.133
.150
167
.183
.200
217
.233
.250
.267
.283
.300
.37
.333
L350
. 367
.383
.400
.417
.433
.450
. 467
.483
.500
.517
.533

Lot 6 Routing
Depth vs. Storage and pepth vs. Discharge data:
Basin Depth storage outflow  (S5-0%dt/2) {5+0%dt/2)

(Ft.) {(AC.Ft) (CF3) (Ac.FL) (AC.Ft)
0.000 0.000 0.000 ¢.000 0.000
1.055 0.001 0.876 0.000 0.002
2.380 0.002 0.963 0.001 0.003

Graph values: 'I’*= unit inflow; '0'=outflow at time shown

inflow outflow storage

(CFs) (CFs) (Ac.Ft) .0 0.3 0.66 0.98
0.01 0.00 0.000 o©
0.01 0.01 0.000 o
0.02 0.01 0.000 o©
0.02 0.02 0.000 o
0.03 6.02 0.000 o
6.03 0.03 0.000 o
0.03 0.03 0.000 o
0.03 0.03 0.000 o
0.03 0.03 0.000 o
.03 0.03 0.000 o
0.03 0.03 0.000 o
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